





THE 


HLECTRICAL REVIHW.-. 








Vet. XLVII. 


AUGUST 10, 1900. 


No. 1,185. 








CONTENTS: PAGE 
“Fair Play’s a Jewel” 205 
Electrolytic Corrosion... 206 
Curious Electro- -Photographic Experiments (ilustrated) 207 
Current Specifications—X XIV. 209 


The Electric Railway and Tramway Carriage W Works, ‘Preston, 


Lancs (illustrated) 209 
Electric Cranes (illustrated) (concluded) .. 212 
Bradford Corporation Tramways Contracts 214 
Correspondence:— 

An Electromobile Run 215 

Current Specifications y 215 

Electric Cranes 215 

Dynamo Design 216, 

Motor Starters .. : 216 
Parliamentary Committees 216 
Legal : 216 
Business Notes re roe 217 
Supply Station Accounts ... 226 
City Notes aa 227 
Traffic Receipts 232 
Stocks and Shares ... 232 
Share List of Electrical Companies 233 
Market Quotations ... 234 
Metal Market.—Fluctuations in J uly 235 
Physical Society .. ” 235 
The Municipal Electrical Association, 1900 :— 

The Protection of Telegraph and papeese Wires in 

Connection with Overhead Traction 235 
Institution of Electrical Engineers :— 

Alternating Current Induction Motorg (clus.) erence 236 
Our Legal Query Column ... 3 237 
The Bermondsey Electric Lighting Cable Contract 238 
Refuse Destruction at Torquay ... 238 
The Electric Lighting and Tramways of Buenos Aires 

(continued) 239 
Indispensable Accessories ‘of Electric “Praction (dlustrated) 

(continwed) 240 
On “ Earthing ” and Earth Connections... 242 
New Patents 244 
Abstracts of Published Specifications 244 








THE 


UNIVERSAL ELECTRICAL DIRECTORY 
1900 


Edition. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.0. 





THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrieal Paper. Established 1872. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 





OFFICE :—4, LUDGATE HILL, LONDON, E.C. 





Telegraphic Address: * AGEEKAY, LonpDon,” 

Telephone No. 983 Holborn. 

ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Co. 
ADVERTISEMENT RATES ON APPLICATION. 

The “ Electrical Review ” is the recognised medium of the Electrical Trades, 


Code, ABC, 





SUBSCRIPTION RATES.—In Great Britain, Post Free per Year, 19s, 6d. To 
other countries, per Year, £1 10s. 
BINDING.—Subscribers’ numbers bound, including case, for 4s. each volume, 
CASES.—Cloth Cases for Binding can be had, price 2s. 6d. each. 
READIN @ CASES, to hold from One to Twenty-six Numbers until the volume 
mplete for Binding, can now be had from the Publishers, Price 6s., or Free 
Pose (in Great Britain), 6s. 
FOREIGN AGENTS. — New "York: D. Van Nostranp, 23, Murra: 
7 tis: Veuve J, Boxyveav, 22, Rue de la Banque. Berlin: ASHER 
ater den Linden, 
Cheques and Postal Orders (on Chief Office, London), to be made payable te 
Mr, H. ALapasTER, 4, Ludgate Hill, E.C, : 


wg BF ah 








“FAIR PLAY’S A JEWEL!” 


Ir the Briton were given to boasting, he could find- no better 
subject on which to pride himself than the undoubted 
probity and uprightness of our municipalities. Howbeit, 
these are but human, and therefore prone to err, and with 
the best intentions in the world they yet may be the instru- 
ments whereby grave injustices are perpetrated. A first 
offence of this description may be condoned ; but what excuse 
can be found for a repetition of the same misdeed ? 

A case in point appears to be that of the Corporation of 
Bradford in connection with the contracts for the Bradford 
electric tramways. 

The Corporation, acting apart from the local tramway 
company, some years ago decided to construct electric tram- 
ways, and issued specifications and conditions of tender. 
The specifications were prepared by the city surveyor and 
the electrical engineer to the Corporation, under whose 
superintendence the work was to be carried out to the entire 
satisfaction of the Corporation. 

The conditions of tender were full of unnecessary details, 
arid the specification was minute and presented several very 
curious features. Not only were the conditions and tests 
fully specified, but in some cases a given make of apparatus 
was compulsory. Thus special bonds 5} inches long and 
weighing 9 ozs. were specified, the trucks used had to be 
made by a designated manufacturer, and the car motors had 
to be G.E. type, actually manufactured by the General Elec- 
tric Company, of America. 

On the original specification (for G.E. apparatus) four 
tenders were received for the whole work, viz. :-— 


Messrs. Robert W. Blackwell & Co. . £16,460 
The British Thomson-Houston Company, Limited... 16,410 
The Westinghouse Electric and ne Company: 16,276 
Messrs. Dick, Kerr & Co., Limited 15,067 


In addition to the above tenders, however, the Westing- 
house Company submitted an alternative offer, in which 
they substituted their own type of motor for the G.E. motor, 
cutting down the total price to £14,814. In spite of the 
specification, which explicitly stated that the motors must be 
made by the General Electric Company, of America, this 
alternative offer was accepted by the Corporation after a few 
minutes’ deliberation. 2 

In accordance with the usual municipal practice of accept- 
ing the lowest tender (where all comply with the specification 
and all tenderers are of well-known standing), Messrs. Dick, 
Kerr & Co. would have been given the contract. If the 
Corporation wished to save money, and decided to put their 
specification on one side, they should have called for open 
tenders under the new conditions, which gave the contractors 
a free hand. In that case Messrs. Dick, Kerr & Co. would 
have, in all probability, underbid the Westinghouse Company, 

just as they did on the close tender. 
The Corporation asked for tenders for a certain thing, and 
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then seem to have accepted something else from a firm 
which went outside the specification. 

Recently the Corporation desired to extend the tramways, 
and specifications were drawn up for that purpose. Tenders 
were received and contracts awarded, but, as in the previous 
instance, it appears that the Corporation has once more 
disregarded the terms of its own specifications and per- 
mitted the contractors to supply materials by no means 
conforming to the conditions laid down therein. 

When the work of erection was commenced, the contractors, 
we are informed, brought forward suggestions to the effect 
that this and that item should be altered. Their proposals 
were accepted by the Tramways Committee, apparently on 
the advice of its engineers, and passed by the City Council. 
Singularly enough, these variations in every case involved 
the use of materials of inferior quality or strength compared 
with the terms of the specifications and the samples and 
drawings exhibited for the guidance of the firms tendering ! 
It is almost superfiuous to add that so far as we can ascertain 
no suggestion of a corresponding reduction of the contract 
price was put~forward. Details of some of these alterations 
are given in the letter to the Bradford Corporation which 
we publish in another column. 

The City Council, then, is in the position of having 
rejected the tender of its former contractors, amongst others, 
in favour of a lower one, “in the interests of the rate- 
payers ;” while, when the work is in progress, it has, if 
our information is correct, permitted the contractors to 
depart from the specification on which the competition for 
the contract was based, and to follow their own devices 
and desires—in the interests of the ratepayers ? 

The injustice done by these proceedings, not only to 
the various tenderers, but also to the citizens of Bradford, 
is too obvious to require emphasis, and we cannot but think 
that such doings are calculated to bring down grave 
discredit upon municipal - authorities; moreover, we have 
reason to believe that a similar state of things exists in 
several other of our cities. 

The power to prevent these unfair practices rests in the 
hands of the engineers under whose supervision the works 
are carried out ; we call upon them with confidence to 
secure for the various contractors that “ Fair Play” which 
is the birthright of all Englishmen. 





ELECTROLYTIC CORROSION. 


A PAPER read before the American Institute of Electri¢al 
Engineers by Mr. 8. Sheldon gives some interesting data as 
to the amount of damage done by underground currents 
when these are of considerable magnitude, and have been 
acting for a long time. 

The borough of Brooklyn spreads over 60 square miles, 
and is covered with a network of trolley tracks. During 
the busiest hours about 1,100 cars run upon these tracks, 
and are supplied with current from seven power stations, 
furnishing in all 47,000 amperes. The currents return to 
the power houses partly by the bonded rails of the system, 
partly by the gas and water pipes, partly by the structure of 
the elevated railroad, and a small part by return feeders. 

The difference of potential between the rails and the 
hydrants, and. the rails and the gas mains, varies from a 


fraction of a volt to 25 volts, Between the two ends of 
the Brooklyn Bridge there‘has been a difference of potential 
of 20 volts. The difference of potential between a point on 
the boundary of a district and the ground in the immediate 
vicinity of the power-house supplying that district has been 
found to reach as high a value as 40 volts. 

With such extraordinary P.D.’s impelling current through 
underground pipes and metallic structures like Brooklyn 
Bridge, and considering that the system has been in opera- 
tion since 1892, the occurrence of considerable electrolytic cor- 
rosion is to be expected. This has, indeed, been found, though 
all pipes do not appear to be equally affected by it. In no cage 
has an electrolytic corrosion of the water mains been dis- 
covered in the city, although many cases of corrosion of the 
service pipes have occurred. Gas mains have occasion- 
ally been damaged, and 38 gas service pipes on one 
block were completely destroyed in three years. The gag 
company claims that there has been an enormous increase of 
leakage since the introduction of electric traction in 1892, 
The sheathing of telephone and electric lighting cables have 
also suffered considerably from corrosion, 

The apparent immunity of cast-iron mains was found to 
be due to the non-conducting silicious coating formed in 
casting, but when this film was once penetrated by a 
sufficiently high E.M.F. the rough sand-pocked surface 
became conducting throughout. 

The author made measurements of the resistances between 
the rails and the hydrants of the water system, and found 
values varying from 10 to 35 ohms. 

These figures show the vast amount of damage that might 
be done by unrestricted leakage currents in an extensive 
system of electric traction, and show the importance of 
insuring that the electric traction companies who are about 
to introduce this admirable system of transit on an extensive 
scale in this country, should not be allowed to discredit the 
system by wanton and avoidable damage to their neighbours’ 
property.. Under the Board of Trade Regulations up toa 
P.D. of 7 volts is permissible, but there is no need, if things 
are properly done, to have any appreciable amount of 
leakage. At Bristol the arrangements adopted, which were 
recently described in our columns, have reduced the P.D. to 
only 2 volts. 
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Municipal Trading.—There was issued on Saturday 
last a report of the Joint Select Committee of the House of 
Lords and the House of Commons, appointed some months 
ago to consider the principles which should govern power 
given by Bills and Provisional Orders to municipal and 
other local authorities for indtstrial enterprises within oF 
without the area of their jurisdiction. Although the Com- 
mittee has met and “examined many witnesses,” it has 
expressed the opinion that having been appointed at a com- 
paratively late period in the session, it has not been possible 
to bring the inquiry to a satisfactory conclusion before 
Parliament rises. The recommendation, therefore, is that 
the Committee should be reappointed next session. 





Shannon Electric Power Scheme.—The result of the 
recent inquiry shows very clearly how hard it. will be @ 
develop the resources of Ireland. on modern principles 
What applies to the Shannon can be made to apply to every 
other river in the country, with the result that none of them 
can be utilised. If the fisheries were in a really prosperous 
condition, the rejection of schemes like this could be 
regarded as immaterial to some extent; but where neither 
fisheries nor development schemes are allowed to work pn 
perly, it is hard to know what to do. 
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CURIOUS ELECTRO-PHOTOGRAPHIC 
EXPERIMENTS. 





Iv a paper contributed to the Transactions of the Academy 
of Science of St. Louis, Vol. x., No. 6., Mr. Francis E. 
Nipher describes some remarkable experiments which will be 
of equal interest to the physicist and to the photographer. 

It has long been known that an impression of a coin can 
be obtained by placing it on the sensitive surface of a pho- 
tographic dry plate, and passing an electric discharge 
through it, then developing and fixing in the usual way. 
In all these experiments extraneous light must be carefully 
shut out from the plate. 

Mr. Nipher despises these limitations. Before commencing 
his experiments, he prepares his photographic plates by 
exposing them to the light of an ordinary room for from one 
to nine days. The plate thus prepared is laid on a plate of 
glass, covering a plate of metal connected to one electrode of 
an influence machine. The coin or medal is connected to 


Fia. 1. 





Fia. 2. 


the other: electrode, preferably through a spark gap. The 
exposure may be from 4 to 10 minutes. A much longer 
exposure reverses the picture, and gives a positive. The 
exposure should be in a darkened room, and the light from 
the spark should be kept from the plate by a screen. Light 
falling on the plate, while the electrical action is taking 
place, counteracts the electrical action in a very remarkable 
way. It is evident, therefore, that the time of exposure 
depends somewhat on the diffuse illumination in the room. 
A very dark room is not necessary. 

In developing the picture, a cool and rather weak hydro- 
quinone developer is used. The room should not be too dark 
during this operation. The best conditions are to be found 





in an ordinary dark room lighted by a single incandescent 
lamp. The light should be 5 or 6 feet away, and any ten- 
dency to fog is remedied by taking the plate nearer to the 
lamp. If already fogged, a plate may thus be cleared up in 
a very remarkable way. If the plate is too near the lamp 
during the whole time there is a loss of detail. By allowing 
the developing to begin 4 or 5 feet from the lamp, moving 


Fig. 3. 





Fia. 4. 


it up as necessity arises to within 2 or 3 inches, and with a 
cool and weak developer, the picture may be developed for 
an hour if desired. During this time the details are coming 
out with continually increasing sharpness. 

Figs. 1, 2 and 3, are examples of electro-photographs of 
two medals, the larger one of -which is connected to the 
machine through a spark gap ; the smaller medal is charged 
by sparks passing from the larger. The figures show the 
effects with different intervals between the medals, A curious 
dark halo is observed round the pictures of the medals. In 
figs. 1, 2 and 3, the medal is connected to the anode. The 
picture obtained from the cathode is shown in fig. 4; the 
details in this case are much finer. The length of the spark 
gap also controls the character of the figures obtained. The 
oscillating spark discharge appears to be the important 
element rather than luminous or. electrolytic action. 

One of the most remarkable discoveries made by Mr, 
Nipher was the production, under certain conditions, of a 
slow moving ball discharge, showing many analogies with 
the mysterious ball lightning. While observing a plate 
exposed to the negative discharge, Mr. Nipher noticed a 








Fia. 5.--DIAGRAM SHOWING THE ARRANGEMENT OF DISCHARGE 
In Pu. XV. 


bright ball of hght like a globule of molten metal roll slowly 
out from the medal across the plate. Its size appeared to 
be that of a pin’s head, and it moved somewhat irregularly, 
and left a black narrow track in its wake. The discharges 
which had previously been in all directions around the medal 
were now all on the side occupied by the ball. 

After many experiments, the best conditions for pro- 
ducing this ball discharge were discovered. The metal disc 
from which the discharge was to come was put in contact with 
the negative knob of the machine. The disc was armed with 
a radially placed needle point which touched the sensitive 
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film. No condenser .was-used in the machine, and:the knobs 
were separated so that no visible discharge could take place 
between them. A needle point was also presented to the point 
on the surface of the film. A very effective device consists 
of two needles or pins, with their eye or head ends lashed 


Fie. 6. 














Fia 7. 


together, and attached with sealing wax to the end of a glass 
tube serving as a handle. The needles form the arms of a T, 
of which the glass tube is the trunk. One point is held near 
the point from which the balls are to issue upon the film ; 
the other point discharges into the air. This device has been 
called the “teaser.” It seldom fails to bring the ball dis- 
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charge at once; the mark of a moistened pencil upon the 
film at the discharge point is sometimes needed. The teaser 
may also be used to lead the balls into abnormal paths upon 
the plate. 

Fig. 5 shows the arrangement of an experiment for pro- 
ducing the ball discharge. A disc b,c was armed with two 
needle points, one of which was directed towards the point a, 


from which the ball discharges issue, The other was directed 
in an opposite direetion. The positions of the knobs of the 
machine are shown in the cut. A very luminous ball dig. 
charge passed very slowly from a to b, requiring about 
minute to traverse 1 inch. At } the luminosity disappeared, 
but it appeared at once at c, and drifted round towards the 
+ knob. It reached the edge of the plate at d, and remained 
there for several minutes. . A little rivulet of violet discharge 
passed along the whole length of the track, and was especially 
strong near a. When the machine was stopped, and the flow 
along this line ceased, it was found, on again starting the 
machine, that this track had ceased to act as a conductor, 
Another ball discharge appeared, but it found its way by a 
new path to } and c, and finally to the edge of the plate, 
The photograph produced on the plate is shown in fig. 6, 

Mr. Nipher considers that these ball discharges are 
the result of a breaking down under electric stress of 
the medium composing the sensitive part of the film, 
The chemical action results in the formation of a track 
along which a discharge passes to feed the luminous 
nuclei. The phenomenon very much resembles ball 
lightning, and Mr. Nipher considers that- the latter may 
also be due to the breaking down of the dielectric under 
great stress. 

Fig. 7 is a reproduction of a portion of a negative, show- 
ing ball tracks magnified. about 100 diameters. 

Mr. Nipher’s experiments in photographing the electric 
spark suggested to him to make experiments with over. 
exposed plates in X ray and ordinary photography, and 
some of the results he has obtained have apparently opened 
up a new field for photographers. 

Light struck plates, which had been exposed for a day to 
diffuse daylight, were used toobtain X ray photographs. Singn- 
larly enough, these pictures were negatives when the plates 
were enclosed in black paper during the X ray treatment, 
and they were positives if they were exposed to the light 
while the X ray was acting. The advantage of being able 
to study an X ray picture during the operation of develop- 
ing is very great, since the operation may then be pushed 
until the desired features have been brought out, and it may 
be arrested before they are obscured by over developing, 

Mr. Nipher has also succeeded in modifying the exposures 
in ordinary photography, so that the plates can be developed 
in daylight. With exposures of from 1 to 3} hours’ dura- 
tion, the pictures developed in daylight with perfect clear- 
ness; they were, of course, positives. The pictures obtained 
by these long exposures show no trace of moving objects or 
of shadows. 

An attempt was made to shorten the time of exposure, 
and still permit development in the light. The plate was 
first exposed to X rays for more than two hours, and then 
exposed to a street scene for 10 minutes. It was developed 
in the light. A very excellent photograph was obtained in 
this way, which, however, showed no trace of moving objects 
or shadows. 

If a Réntgenised photographic plate whose proper time of 
exposure is 14 to 2 seconds be exposed for about a minute 
and then developed in light, an excellent positive can he 
produced. Mr. Nipher did not succeed in every case ; but 
one excellent result was obtained, which for richness of finish 
and perfect modulation of light and shade leaves nothing to 
be desired. This is reproduced in fig. 8. 

A process for producing a positive picture directly has 
long been a desideratum with photographers. This 
discovery of Nipher’s may supply what is wanted. Instead 
of ferrotype plates, the itinerant photographer will supply 
himself with a packet of Réntgenised plates. He will have 
to revert to the long exposures of the defunct wet process, 
but as a compensation for that, he will be able to dispense 
with a dark room and develop his plates in daylight. 








Electrical Plant for Sydney.—The North British 
Daily Mail says that a Government Commissioner from 
Sydney, Australia, is at present in the States, and is ex 
to visit our shores to place large contracts for electric railway 
and lighting plant. 
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CURRENT SPECIFICATIONS. 
XXIV-—TORQUAY ELECTRIC LIGHTING. 


SuMMARY. 


Scope of Present Contract.—Svpply and erection of extension plant 
as follows :—Section A: Two boilers. Section B: One 250-xw. and 
one 40-Kw. steam alternator. Section C: Pipework, condenser, &c. 
Section D: Extensions to existing switchboard. Section E: 
Instruments. Section F: Foundations. Section G: Transformers. 

Size and Type of Boilers.—Babcock & Wilcox or other approved 
type of water-tube boilers, each to evaporate 5,000 lbs. of water 
per hour, and to be suitable fora working pressure of 150 lbs. per 
square inch. 

‘Nu perheaters.—Superheaters capable of superheating the steam 
100° F. to be provided. 

7 ype of Steam Engines.—For the 250-xw. set, Willans three-crank 
compound engine ; for the 40-xw. set, Willans two-crank compound 
engine, to give above outputs with pressure of 130 lbs. per square 
inch. 

Type of Alternators.—To be of “ inductor” type, suitable for work- 
ing in parallel with existing sets. 

Range of Regulation—Not to exceed 74 per cent. on a circuit 
having a power factor of unity. 

Permissible Temperature Rise.—Not to exceed 50° F. after six 
hours’ full-load run, measured 15 minutes after stopping. 

Type of Condenser.—An independent surface condenser with 
separate steam-driven air and circulating pumps, of 700 square feet 
cooling surface, to be provided. Air-pump to be of Edwards type. 

Foundations.—-To be of the special character specified on account 
of the site and character of ground. 

\umber of Transformers Required.—Four : one of 20 kw., three of 
30 Kw. output. 

Specified Date.-—Foundations to be completed and transformers 
delivered in three months, rest of work in siz months from date of 
contract. 

Penalty for Late Completion.—One per cent. of total contract sum 
per week. : 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to Workmen.—Satisfactory. 

Terms of Payment.—Kighty per cent. on completion of work, 
20 per cent. six months afterwards. 

_lrbitration.—Limited in application. See comments below. 


This contract refers to the first extension of plant at the 
Torquay central station, and affords another example of: the 
tendency of public authorities to entrust the consulting work 
necessary when extension plant is required to their own 
cugineer rather than the professional consultant responsible 
for the design of the original station. The specification is 
signed by Mr. P. Storey, the borough electrical engineer, 
and provides for the supply of new generating plant to the 
extent of 290 Kw. 

The new plant is specified to consist of “ Inductor ” type 
altcrnators direct coupled to “ Willans” engines, the units 
leing of 250 Kw. and 40 Kw. sizes respectively. 

As regards technical details, the aim of the engineer has 
evidently been to extend at present on the general lines 
decided upon at first. The space available, however, is very 
limited, and soon it will be necessary to provide a larger 
station on a new and more suitable site. 

The present generating station is situated near the sea, 
practically underneath the public building known as the 
Bath Saloon, When first decided upon, it was feared that 
there would be trouble from vibration, and the contractor 
was bound by stringerit conditions, not only to provide 
special foundations, but to undertake to remove the plant to 
another site if found to be-necessary. 

The present plant is of double the size of that originally 
installed, and a somewhat similar clause as to responsibility 
of the contractor is inserted. Since, however, the contractor 
has no option either as to the position in which the new 
plants are to be erected, or as to the type of steam engine 
to be used, they should either limit the operation of this 
— or ask the makers of the engines to accept their full 
share, 

s such a clause is an unusual one to insert, in plant 
extension specifications, we reprint it in full :— 

The contractor will be required, in the case of Section B (for the 
supply of steam alternators), to enter into a proper guarantee that 
the plant supplied under this section shall not form or be a cause 
of any nuisance from vibration or noise to the adjoining or neigh- 
bouring houses or bath saloons. Should such nuisance arise within 
12 months from the completion of the work, the contractor will be 
reyuired forthwith to abate the same, and the contractor shall 


immediately take such steps, as in the opinion of the engineer shall 
be necessary, to effectually remedy any noise or vibration which 


may give rise to any complaint If, however, it be found impossible 
to abate such nuisance, the Council shall be at liberty to require the 
contractor, at his own cost and expense, to remove the plant and 
machinery comprised wnder this section within.a period of three months 
from date of such requirement, which shall be in writing, and 
provide and fix such suitable plant which shall comply with the 
conditions as set forth. 

It will be noticed that in this case, however, it is not 
removal of plant to another site, but removal of plant and 
supply of new plant which shall be in every way satisfactory 
which may be insisted upon. We trust that tenderers will 
satisfy themselves as to the risks incurred . under this 
stipulation before signing the contract. As at present 
drafted it seems to place upon the contractor greater risks 
than the order warrants. 

We notice that in the clause relating to penalty for late 
completion, the wording is such that the contractor for 
several sections is placed at a disadvantage, since the penalty 
for late completion of one section is to be calculated on the 
“ gross sum payable to him under his contract,” and not 
upon the sum payable for that particular section. Unless 
the Corporation are willing that a contractor should increase 
his ténders for separate sections if more thar one is placed 
with him, the penalty ought to be calculated upon the value of 
the particular sections late. 

That the Corporation have no such idea as a provision 
against the extra risk thus incurred by the contractor is 
manifest from the following clause :— 

The Council reserve to themselves the right of accepting or 
declining a tender for the whole orany one or more sections of the 
work. Firms tendering must state what deduction may be made if two 
or more sections. of the work be allottedto them. The Council do not 
bind themselves to accept the lowest or any tender, nor will they 
be responsible for or pay for expenses or losses of any description 
which may be incurred by any firm tendering in the preparation of 
their tender. All tenders must be made on the prescribed form and 
must be complete in every particular. 


The arbitration clause is very satisfactory. It reads :— 


If any dispute or difference (exclusive of all questions within the 
powers of or which are to be determined by the engineer) arise under 
this contract between the Council and the contractor upon any 
matter whatever arising out of this contract, such dispute or differ- 
enee shall be referred to an arbitrator, and this contract shall for 
such purpose be a submission under the Arbitration Act, 1889. 

When we examine the specification to find out what are 
the questions to be determined by the engineer, we find 
among them such clauses as the following :— 

Should there be any doubt or obscurity as to the meaning of any 
portion of the specification, plans, or general conditions, firms 
tendering must set forth the particulars thereof, and submit the 
same to the engineer, in order that any such doubt or obscurity may 
be removed before the acceptance of the contract. Jf any such 
misunderstanding should arise during the progress of the works, the 
decision of the engineer as to the meaning of any dimension, clause, 
word, sentence, or otherwise, must be taken as final. 

The remaining conditions are fair, but we\ hope that 
tenderers will insist upon the «insertion of fair arbitration 
claims in public contracts. In many cases, unless we are 
dealing with specifications prepared by consultants of proved 
eminence, we find these limitations of the right of appeal 
to independent arbitration, which are not only exceed- 
ingly irritating but wrong in principle. It ought to be 
possible to refer any dispute to arbitration, and the existence 
of such a possibility in practice reduces the risk of friction 
between contractors and purchasers, 





THE ELECTRIC RAILWAY AND TRAMWAY 
CARRIAGE WORKS, PRESTON, LANCS. 





We have recently described in the ExxcrricaL Review the 
equipment and organisation of the English Electric Manu- 
facturing Company’s plant at Preston, the opening of which, 
we feel bound to believe, marks a turning point full of pro- 
mise for the future in the development of British manufac- 
turing in general, and of the electrical manufacturing 
industry in particular. In our article describing these works 
we had occasion to refer to this company as collateral in its 
functions with another Preston undertaking situated imme- 
diately alongside—the Electric Railway and Tramway 
Carriage Works, of the success of which it has been in 
some respects a natural consequence. 
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We now propose to describe these tramcar building works 
which, though in operation for something less than 18 
months, have already reached a most important position in 
the tramway industry. This position is due not merely to 
the fact that the works are crowded with orders at profitable 
prices, and that the enterprise isthereforeacommercial success, 
but much more to the fact that in their inception, equipment 
and development there has been embodied a clear and 
logical understanding of the basis upon which our newer 
manufacturing must proceed to secure success against the 





ERECTING SHOP. 


keen and intelligent world-competition, to which, from this 
time on, it will-be subjected. 

The building of the Preston Carriage Works was due to 
the foresight of certain gentlemen prominently connected 
with tramway undertakings, among whom may be mentioned 
Messrs. George Flett and’ John Kerr, managing directors of 
Messrs. Dick, Kerr & Co., Limited, Mr. Benjamin Sykes, 
Messrs. Richard and John’ Prestwich, Barningham and 
Boddington, Mr. George Frederick Fry, and Mr. George 
Richardson, chairman of the North Metropolitan Tram- 
ways, now the chairman of the Carriage 
Works Company. To these gentlemen, all 
of them occupying the position of directors 
or investors in traction . undertakings in 
Great Britain or abroad, it was perfectly 
clear two and a half years ago that an 
immediate and enormous development of 
electric tramway undertakings was about 
to begin in the United Kingdom. Equally 
patent was the fact that the existing 
manufacturing facilities would be in no 
wise capable of supplying the necessary 
equipment. It was, therefore, their double 
duty, as patriotic Britons keeping in mind 
the manufacturing prestige of their country, 
and as far-sighted investors looking for a 
chance to make money, to seize the op- 
portunity, lay down the proper manufactur- 
ing plant, and place themselves in a position 
to take care of the business rapidly coming 
up. To this end a suitable site of 15 acres, 
upon which a couple -of buildings which 
might be made available already existed, 
was purchased at Preston, Lancs., and as manager and super- 
intendent of the new undertaking Messrs. Stanley and Anger, 
who had occupied corresponding positions in one of the most 
important of American car-building concerns, were at once 
engaged. These gentlemen, duly installed, were given carte 
blanche in the matter of arrangement and equipment of the 
new works, the only stipulation made being that when com- 
pleted they should be equal for the rapid and cheap produc- 
tion of tramway rolling stock of the highest class to any 
other establishment of the kind in the world, The results 
have justified the sound judgment of the directors and 
their confidence in the ability and experience of their 
management, 


The dominant idea in the arrangement of the works 
throughout is economy in time and space in the handling of 
material. With this end in view all raw material entering 
the works passes successively through the different operations 
which make it fit to take its place as part of the finished 
product, and as far as possible, the point where such opera- 
tions take place is immediately approximate to that in which 
the material is to be used. Economy of power, a scarcely 
less important consideration, is secured by the use of electric 
driving, with a reasonable extension of the principle of sub- 

division of power for the driving machine, 
A reference to the ground plan of the 


over the railway track passes first the stores 
for small material, and then, in the case of 
timber, to the storage warehouse and to 
the four acres of storage ground reserved 
for this purpose. In the storage ware- 
house, for the class of timber which ex- 
perience has shown can be properly dealt 
with in that manner, drying kilns are 
arranged on scientific principles, and the 
treatment of the wood considerably facili- 
tated, to render it suitable for use under 
the stringent conditions of tramway service. 
It is, of course, understood to be indispensable 
that any such artificial seasoning should 
only be applied to such classes of timber as 
are susceptible to this treatment, without 
lessening any of those qualities which belong 
to the same timber when dried naturally in 
the open air. 

Passing from the warehouse, the main 
material for the shops enters the wood- 
working department, where in a shop 413 feet in length 
is contained what is perhaps a unique assortment of 
automatic and highly-developed. wood-working machinery. 
The first process is, of course, the rough cutting of the 
timber by band-saws, &c., into shapes generally suitable for 
the purpose in view, after which it is taken in hand by 
an assemblage of shaping machines of many types, and 
arrives at the other end as a finished part of the standard 
types of tramcar manufactured by the works. 

Our illustration of the wood-working shop will show that 
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Woob-worRKING SHOP. 


it is entirely clear from the débris and confusion which it is 
usual to see in a manufacturing establishment of this class. 
The reason for this is very simple. All the cuttings, 
shavings, and refuse from the different tools are piped by the 
agency of a centrifugal exhaust into the boiler-room, where 
they at once become, not “ matter in the wrong place,” but 
an important factor in the economy of the undertaking. 
The floor of the wood-working department is of cement, @ 
very proper provision for the avoidance of fire in the presence 
of machinery of this class. To the right and left of the 
wood-working establishment run the main _ erecting 
and painting shops to which the timber material, 
which has passe] after being manufactured into the store 


works will show that all material entering ° 
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rooms, is issued finished and ready for erection into com- 
pleted car bodies. In practice the operation of the wood- 
working shop is continuously to feed into the store rooms 
these finished completed parts, and equally continuous is their 
assemblage into tramcars to fill the many orders of the com- 
pany. It may be added here as a suggestive comment on 
the value of obtaining such a uniformity of parts as an 
essential feature in the economy of output, that the works 
have for some time past refused to consider the construction 
of car bodies which would involve a departure from their 
standard patterns. It is, of course, essential, before such a 
policy can be. capable of successful commercial adoption, that 
the details of design and construction should be worked out 
by experienced hands,"and be beyond, legitimate criticism, 





Paint AND EREcTING SHOP. 


und also that the range of patterns should be wide enough 
to cover all practical requirements, This being done, and 
not before then, manufacturers can safely afford to ignore the 
unateur specifications of the “ universal” engineer. 

The smith and iron working shops, as will be seen in the 
ground plan, cover a considerable area. They are, like all the 
other shops, roomy and well lighted, and the men in them, 
work under the best conditions. Naturally, however, as 
the iron work of a tramcar is only a minor portion of the 
material which enters into its make-up, these shops are not 
the most important or interesting department of the 
company’s works, It is sufficient to say that all the machines 
are of the latest and best of their type, and of course 
electrically driven throughout. 

The main erecting and painting shop is, 
properly, a building of great capacity, being 
376 feet in length, and 110 feet in width. At 
the extreme end are the store rooms and the 
varnishing and finishing departments. From 
these, eight tracks run to the front of the shop, 
where a roomy and well-equipped sub-basement 
affords facilities for the erecting and testing 
motor pits. In front of the shops a traverser 
equipped with electric drive and hoist carries 
completed cars or material to and fro between 
the railway trucks-and the different shops, this 
traverser being arranged with tracks of varying 
gauges to suit the different varieties of rolling 
stock which it has to handle. In the yards 
an electric locomotive fills a multiplicity of 
functions, bringing trucks backwards and for- 
wards from the docks and the sidings of the Lancashire 
wid Yorkshire Railway and handling material through the 
yards, 

It is a matter for congratulation to the electrical engincer 
to see the important part which electric driving occupies in 
the economy of these works. A word may be added as to 
the equipment of the power station. Here two 320-H.P. 
tandem compound 250-volt sets, operated condensing, with 
a cooling tower and reservoir, are installed in conjunction 
With storage batteries of ample capacity and complete switch- 
hoard equipment. By means of the storage battery 500 volts 
is readily obtainable for the purpose of testing cars completely 
¢juipped with motors, &c., before shipment, on a track with 
Varying curvatures laid out within the grounds. In the 


boiler room are three 250-H.p. Lancashire boilers, using 
mainly refuse fuel from the wood-working department. As 
may be expected, therefore, the works are operated with a 
maximum of economy in generation of power. For the 
distribution of power some 30 odd direct current multipolar 
250-volt motors are in service. These are of the open type, 
enclosed in wooden boxings, and in the case of large tools 
are belted direct. For the smaller tools a number are grouped 
together to a single motor of suitable capacity. ; 

Since the opening of the works on March 23rd, 1899, not 
a single interruption either to the works as a whole or any 
individual tool can be attributed to electric driving, and this 
in spite of the fact that some of the larger wood-working 
machines offer an intermittent load of the severest character. 
When this is kept in view side by side with 
the freedom from shafting and belting and 
the economy of generation and transmis- 
sion, the case for electric driving, even 
under circumstances not particularly favour- 
able, is established beyond a question. 

Something should be added as to the out- 
put of these works, It was recognised by the 
management that as a new undertaking 
commencing operations in a country and a 
field peculiarly conservative, in order to 
gain the large and immediate success 
necessary for a satisfactory financial out- 
come, something more must be done than 
to copy with, perhaps, improvements in 
detail, the practice already existing. Since 
the commencement of their actual working 
15 months ago they have placed on the 
market tramcars of various typcs, each 
with distinctive > characteristics which are 
sufficient to mark them as coming from the 
Preston Works. In. top-seat cars they have produced 
what is generally known as the Liverpool type; the 
features for which they claim superiority are :—the improved 
interior design with its roominess and ample ventilation, the 
new roof construction adapted to meet the severe strains of 
electric traction, and the handsome thoagh not over- 
elaborated interior finish, proper to a vehicle which is to be 
the carriage of the general public and which must yet not 
require the care and expenditure in upkeep of a gentleman’s 
private brougham. To this type of top-seat car they 
have lately added, from the design of Mr. C. R. 
Bellamy, the general manager of the Liverpool 
Corporation Tramways, a reversed stairway, the 
desirable features of ‘which are a normal increase in 
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carrying capacity of 12 per cent., the protection of the 
driver from inclement weather and the passengers ascending 
and descending from the danger of being jerked off on 
to the pavement. The top-seat cars of the company have 
been manufactured for operation both with four-wheel 
and bogie trucks, and they have also turned out large 
numbers of single-deck -tramcars of the American 
pattern of varying lengths and carrying capacities. Of 
interest, also, are the cross bench cars constructed by them 
for the Blackpool and Fleetwood Tramroad, of which an 
example was shown at the International Tramways and 
Light Railways Exhibition in London. Cars similar to these 
are in hand at the works for the Cémps Bay and Sea Point 
tramways in South Africa, and for the Calcutta tramways 
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in India. The most difficult car building which the 
company has undertaken up to the present was involved in 
the supply of five motor cars recently to the Waterloo and 
City Railway in London. It is a gratifying indication of 
the development of the industry to which the Electric Rail- 
way and Tramway Carriage Works have in some measure 
contributed, that cars for this line could be furnished from 
works in this country which, from all points of view, com- 
pare most favourably with the original equipment provided 
from America, This is specially significant when we 
remember that only 24 years ago the purchase of American 
rolling stock for the initial equipment of the Waterloo and 





View OF TRAVERSER. 


City railway was made the subject of a Parliamentary 
question, with the unsatisfactory reply that they could not 
possibly obtain a reasonable delivery of this class of car in 
Great Britain. 

With regard to the labour difficulty—the difficulty of 
getting the British working man to use a machine tool, and 
to use it at such a high rate of production as will enable him 
and his employer to hold their own in the great industrial 
competition of the day—the management of the works, 
trained in America, answer in one word that there is no 
labour difficulty ; that the British workman, under reason- 
able conditions, such as he would meet with in America, of 
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roomy and well-lighted shops, of fair hours of labour and of 
fair pay, does his work, and does it as speedily as, and if 
anything better than, the man on the other side of the 
Atlantic. We have no comment to make on this answer 
except that it sounds curiously like a refrain of something 
we have heard from South Africa, that “the men are 
splendid,” but the leading—not quite so good. 

Altogether, it is satisfactory to find from a visit to the car 
works at Preston that this particular British industry, with 
a reasonable inoculation of recent American experience, is 
easily able to hold its own, not only for the supply of tram- 
cars for this country, but in the even more important field 


‘ 


eed 





of colonial and foreign export trade. It is, indeed, a good 
thing to see at Preston the construction of tramears for 
South Africa and India, and it is equally pleasing to note 
that beneath them will be placed electrical equipments of 
British manufacture to be driven by current generated by 
British dynamos and engines. 








ELECTRIC CRANES. 


(Concluded from page 168.) 


THE operator’s cage for a three-motor crane should contain 
the following electrical equipment :— 

(a) Three controlling and reversing switches. 

(6) One main switch, which can be used in cases of 
emergency for cutting off the current entirely from the 
crane, 

(c) One ammeter. 

(d) Two single-pole main fuses. 

(e) One wall socket for inserting plug for portable hand 
lamp. 

If the crane is worked from below, by means of ropes or 
chains, it is desirable to have switches with the “ fly back” 
motion, so that as soon as the chains are released, current is 
cut off from the motor. 

No mention has been made of the car controller type of 
switch. This type has been used with satisfactory results in 
America and on the Continent, and is being introduced into 
this country by our American and German friends, Whilst 
the controller for this class of work is a good deal more 
suitable than the ordinary metallic switch—yet in our 
opinion it does not come up to the liquid starting and 
reversing switch, and it is a good deal more expensive. 


BRAKES. 


Single-Motor Crane-—The single-motor crane is only 
fitted with an ordinary mechanical brake for holding or 
lowering the load, various types of which are in daily use on 
rope and shaft-driven cranes. No additional brake is fitted 
on the motor. 

Three-Motor Cranes.—In the cage of three-motor cranes, 
the practice of different makers varies a good deal. 

An electro-magnetic brake is, however, always fitted on the 
hoisting motor, and usually works against a pulley fixed on 
the armature spindle. For mechanical reasons it is nob 
desirable to arrange the brake pulley on the commutator end 
of the armature spindle, as is often done, as the strains are 
thus transmitted the length of the spindle. Wherever 
possible, the brake pulley should be fitted near the driving 
pulley or pinion. 

The magnetic brake takes the form either of an ordinary 
band brake, actuated by means of a plunger working in @ 
solenoid, or of two blocks of wood, turned out to fit the brake 
pulley, and working against the two sides of the pulley. 

It is important with a‘band brake to have a dash pot to 
allow the brake to come on gradually, as otherwise the jerk 
transmitted to the gearing is liable to cause strains which 
will do damage. The windings of the brakes in either case 
can be either shunt or series. 

In the case of the shunt winding, which necessitates in 
all eight wires across the span of the crane, the brake is full 
on when the current is totally cut off from the hoisting motor, 
whilst it is full off as soon as the leads to the hoisting motor 
are alive. It will thus be seen that this winding is suitable 
only as an emergency brake, in case anything happens to the 
hoisting motor, in the form of a fuse blowing when the load 
is at the top. 

With a series winding, however, on the brake, necessitating 
only seven cross wires in all over the span of the crane, @ very 
even and gradual braking effect can be obtained, and this 
form of brake can be used for gradually lowering any size 0 
load. It will be obvious that on lowering a heavy load the 
power required to be developed by the motor is only a small 
one ; consequently a few amperes only are passing through 
the series coils of the brake, and consequently a small foree 
only is tending to draw the brake blocks off the pulley. 
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With a light load, however, the power required to be 
developed by the motor is an increased one, hence the 
current passing through the series coils of the brake is 
increased, and consequently the force tending to remove 
the brake blocks is also an increased one. 

It has been found in practice that with a shunt winding 
on the brakes, a mechanical brake is desirable ‘in addition, 





Fic. 28.—Open Typr CRANE Motor, with Maq@netic BRAKE. 


and that the load is controlled in lowering by this mechanical 
brake, the magnetic brake acting only, as pointed out above, 
as un emergency brake. 

With a- series winding on the brakes, however, no 
mechanical brake is actually necessary, as a perfect control 
can be obtained by means of the magnetic brake. — If the 
load tends to race on lowering, the switch is pushed further 
over, Which diminishes the current through the motor, and 
consequently also through the series coils of the brake, and 
this, as pointed out above, reduces the force tending to lift off 
the brake blocks. 

Some crane makers prefer, however, to fit a mechanical 
brake in addition to the series magnetic brake; this is 
actuated usually by means of a square shaft running the 
spin of the crane, and which can be worked from the 
operator’s cabin by giving the square shaft a turn in 
either direction, which either puts on or releases the band 
brake. 

Some heavy cranes recently designed by Messrs. Broad- 
bent, of Huddersfield, were fitted, in addition to the series 
wound magnetic brake, with an automatic mechanical brake, 
so arranged that in lowering the resisting effort of the 
brake is in exact proportion to the load on the hook, and is, 
in fact, controlled by the load. In hoisting, the brake is 
arranged to be cut out altogether. 

Although a brake of this description is not a necessity, it 
is undoubtedly a refinement, and does not add much to the 
cost of the crane. 

There is no question that in the early days of electric 
cranes, it was a serious difficulty to find out what arrange- 
ment would be most suitable for lowering heavy loads at 
a reasonable speed without fear of racing. 

The series-wound motor, most suitable for hoisting 
work on account of its large starting torque, has the objec- 
tion of being a bad speed regulator, consequently with a 
heavy load to be lowered, not only is the weight of the load 
often sufficient to pull itself down, but when the series motor 
is used as a motor, it tends to race on what is a very light 
load for it, with the result that lowering is carried out at a 
dangerous speed. Devices have been tried for allowing the 
load to lower itself, by cutting the motor out altogether, or 
by turning the motor into a dynamo, and allowing the load 
to pull itself down against this brake, thus checking the 
speed. 

Although these arrangements have worked well in some 
cases, it is doubtful whether the additional complications are 
advisable, and in all probability the most suitable plan is to 
lise a series-wound magnetic brake on the motor, and in some 
cases where heavy loads are handled, a mechanical brake in 
addition, as suggested above. A very perfect regulation of 


the speed can be obtained by this means,, the mechanical 
brake being also a stand-by in case anything happens to the 
magnetic brake. 


WORKING OF THE CRANE. 


There is not much further to be said on the subject of 
working the different types of crane. 

In the case of the single-motor crane, the motor is 
switched on, and continues running at a constant speed, and 
in the same direction, whilst the crane is in use. 

The individual motions of travelling, traversing, and 
hoisting are controlled by separate levers, which actuate the 
belts or friction clutches, which derive their power from the 
main shaft. 

Any variations in speed required have to be obtained by 
changing the ratio of the gearing by means of friction 
clutches, A resistance in seriés with the shunt of the motor 
will also give a variation in speed, but this is not often made 
use of in practice. : 

In the case of the three-motor crane, the levers control 
the motors themselves, consequently when the direction of 
working is reversed, the motors themselves are reversed. 

The motors being geared direct to their work, it is 
impossible to have a motor running round idle, and conse- 
quently no power is consumed unless work is actually being 
done. 


CRANE SPEEDS. 


The following table gives the speed in feet per minute, 
up to which the different motions of the crane should be 
worked. 

The smaller speed in each case represents the speed at 
which the full load should work, whilst the quicker speed 
represents the one for the lighter leads, 

With series-wound motors on three-motor cranes, almost 
any speed can be obtained between these two limits. 

The speeds given are a good deal higher than are usually 
found at work ; but if a three-motor crane is adopted at all, 
full advantage should be taken of it, and the quicker speeds 
should be used, excepting in very special cases where it would 
be dangerous or inconvenient to work at so fast a speed. 

Load.. .«. 5 10 15 25 50 tons. 

Hoist .. 15to%  8to%  5tol6 4tol6  8told ft. p.m. 
Traverse .. 90to150 50t0150 45t0150 45to 150 40 to 120 ft. p.m, 
Travel —.. 100 10.800 100 to 250 100to 250 100 to0.250 70 to 170 ft. p.m. 

As regards the power of motor most suitable for the 
different sizes of crane—it is almost impossible to draw up a 





Fig. 29.—Encnosep TyPE CraNE Moror. 


table which would be of any use when applied to the various 
designs of crane, as the efficiency of the gearing varies a good 
deal with different designs. 

Some rule should, however, be followed in arriving at 
the proper size of motor to use on a crane. The horse- 
power may be arrived at by working out the actual 
power used in lifting the load, then allowing 25 per 
cent. for the power lost in the gearing and taking this 
for the nominal horse-power of the motor. This figure 
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of 25 per cent. will-be sufficient for machine cut spur 
gearing, but for cast wheels not machined, or for worm 
gearing, a somewhat higher figure must be taken. 

Further, the motor for crane working should be rated at 
a figure such that it is capable of working 40 per cent. below 
this for three hours with a temperature rise not exceeding 
70° F. for the open type and 90° F. for the totally enclosed 
type—above that of the surrounding atmosphere—and is 
capable of withstanding momentary overloads of 100 per 
cent. above the rated output without injurious sparking. 

As an example, if a motor is rated as a 10-H.P. crane- 
motor, it should be capable of running at 6 H.P. for three 
hours without rising in temperature above the figure specified, 
and further, of running up to 20 u.P. momentarily without 
injurious sparking. 

At present, the rating of crane motors by different manu- 
facturers is extremely misleading—some allowing more 
margin in their motors than others. As an example, one 
firm will call a motor 10 H.P. for ‘crane working, whilst 
another firm will call an identically similar machine 15 H.P. 
for crane working. 

As regards the speed of crane motors, the speed of the 
hoist motor should preferably be kept down to 300 revolu- 
tions per minute for the larger motors, and 500 revolutions 
per minute for the smaller ones, whilst the speed of the 
travel and traverse motors should not exceed 700 revolutions 
per minute. 

One can take, therefore, the three speeds of 300, 500, and 
700 revolutions per minute -as the most suitable speeds for 
crane motors to work at. 

The slower speeds certainly mean higher initial cost in 
the electrical equipment, but against this has to be set the 
lower initial cost of the gearing, a certain saving in wear and 
tear of the gearing, and finally, the advantage of the quicker 
reversing power of the slow-speed motors. 

In the case of the single-motor cranes, the question of 
speed is not of so great importance, and any motor may be 
taken, running at its normal speed. 

Finally, as to the type of motor most suitable for crane 
working, in order to save space and weight the multipolar 
type has advantages, and the illustrations herewith, fig. 28 
and fig. 29, show two designs suitable for the work.- The 
motors should be either of the open type, as shown in 
fig. 28, easily accessible for cleaning, &c., or of the totally- 
enclosed .type, similar to fig. 29, but with the casting solid, 
and the revolving brass commutator cover also made solid. 

The ventilated enclosed type, although often used, is 
usually not sufficiently enclosed to keep dirt out, while it is 
too much enclosed to encourage the average British workman 
to spend any time in cleaning more than the outside of the 
case. The totally-enclosed type, however, which should be 
capable of standing a fire hose turned on it without damage, 
is not likely to allow much dirt to accumulate within it. 





BRADFORD CORPORATION TRAMWAY 
CONTRACTS. 


In order to carry out certain extensions of the Bradford 
electric tramway system, the Corporation some months ago 
invited tenders and awarded contracts, which are now in 
course of performance. Some exception has, however, been 
taken to the manner of their execution; the grounds for 
complaint are set forth in the following letter, which was 
addressed on July 30th, by one of the firms tendering, to 
the Mayor and Council of Bradford :— 


Dear Sirs, 

In January, 1900, a specification was issued by you for your 
electric tramway overhead line. 

The specification was in accordance with approved and recent 
practice. 

We tendered in strict accordance with your specification, our 
tender being £13,540, as against £12,064 tendered by McCartney, 
McElroy & Co, Limited, which latter tender was accepted by you. 

We were informed that no deviation had or would be made in the 
specification, and that the tender which received your approval was 
absolutely in accordance with the specification. 









We are surprised to learn that extensive deviations from the 
specification have been allowed, without any corresponding reduc- 
tion in price. The following are examples :— 

The specification stated—“ All insulators shall be of gun-metal, 
with drop forged steel insulated bolts, not less than #-inch in 
diameter. Double insulation shall be employed throughout, and 
shall be equal in every respect to the sample to be seen at the city 
surveyor’s Office. 

“That the insulators and other fittings intended to be used in 
this contract must be equal in every respect to the sample to be 
seen at the city surveyor’s office, Town Hall, Bradford.” 

The samples shown by you, in accordance with the above, were 
insulators such as are used by the Liverpool Corporation, and were 
of the heavy “ Aitna” type, with ?-inch solid drop forged steel 
bolts. 

After accepting the tender of McCartney, McElroy & Co. you 
passed a resolution (Tramways Committee, June 11th, 1900, Council, 
July 10th, 1900,) permitting the use of “ Hecla” insulation instead 
of “ Attna.” - This “‘ Hecla” material costs 25 per cent. less than 
“ 7AXtna,” and is made, as a cheaper grade, by the same manufac- 
turers. 

As a matter of fact, the insulators which are now being supplied 
to your line are of a make called “ Dirigo,” have only a §-inch bolt, 
and have not been tested. The weight of these insulators is about 
70 per cent. that of the sample specified by you. 

We would call to your attention the fact that the late Dr. John 
Hopkinson, F.R.S., consulting engineer to the Liverpool Corpora- 
tion, &c., after most elaborate tests, decided that for heavy “ three- 
nought ” wire, as specified by you, g-inch bolts were far too light. 
He therefore introduced the special extra strong (and more costly) 
insulator with #-inch bolt. 

It is this insulgtor, specially manufactured to his design, which 
has been used throughout Liverpool, and which was specified by 

ou. 

The insulators now being put in on your lines are lighter, weaker, 
and cheaper than the sample specified by you, and of an entirely 
different type. 

Furthermore, your specification called for “ Ears to be of bronze 
metal, and to be not less than 2 feet in iength with deep grooves to 
fit the trolley wire, tinned ready for soldering.” 

You exhibited, for the guidance of offerers, a sample ear in 
accordance with the above, and stated that the material to be 
employed must come up to the sample shown. 

The ears which are now being supplied to your line are only 
18 inches long, are lighter, and are. not by any means as deeply 
grooved as the sample shown. The tests made by Dr. John Hopkin- 
son led him to decide that where heavy trolley wire, such as you 
are using, is employed, no ears less than 2 feet in length could be 
used with safety, and that a specially deep groove was required to 
firmly hold the trolley wire. 

You authorised this change by resolution of Tramways Committee, 
June 11th, 1900, accepted by Council July 10th, 1900. 

Your specification described the section insulators to be used, 
saying that the same were “to be made in accordance with the 
drawing to be seen in the city surveyor’s office.” 

Your drawing represented a special type of section insulator 
designed by your engineers for use on your lines. The sample shown 


_at your surveyor’s office was not of this type, but great care was 


taken to explain to all tenderers that those to be supplied must be 
fitted with a special bridging switch device. The section insulator 
which is now being supplied to your line is totally different to the 
sample and to the drawing shown. 

Your specification also stated “that the poles shall be provided 
with cast-iron ornamental finials, joints, collars, and bases, all of 
which must be in accordance with the drawings to be seen at the 
city surveyor’s office.” 

The bases now being supplied to your line are much thinner than 
those shown on the drawing, and are not provided with lugs at the 
bottom to keep the base central. This greatly reduces the weight of 
metal in the bases, which, as now being supplied to you, are not in 
accordance with your specification. You authorised this reduction 
in weight of bases in Tramways Committee and Council, June 11th, 
1900, and July 10th, 1900, respectively. 

Moreover, there have been various deviations in construction of 
bracket arms, which decrease their efficiency and diminish their cost 
to the contractor. 

The flexible suspension brackets were specified to be entirely free 
from the bracket arm fittings. In those which are now being sup- 
plied the clips of the tie rods supply the bases of one flexible 
suspension bracket. 

We are greatly surprised at these deviations from the specifica- 
tion, as in every case cheaper and less permanent and efficient 
material is being supplied than that specified by you. 

We estimate that the difference in cost between the materials 
specified as those which had to be furnished and those which are 
actually being supplied amounts to £851 16s. 10d., which amount 
(considerably over one-half of the difference between our offer and 
that of the successful offerers) represents a bonus paid by you to 
your present contractors for furnishing you with inferior material to 
that which you originally required from all persons tendering to 

ou. 
: At the present writing we do not know whether there are or are 
not any further departures from the specifications to which we 
tendered. 

We would respectfully submit that your action in this matter 
imposes a great hardship upon contractors like ourselves, who, 
having in good faith tendered to your specification and samples, 
find that you favour our competitors by practically releasing them 
from their contract obligations. 

We were honoured with your previous contracts, which we 
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filled to the best of our ability. You have certainly taken no 
exception to the work done by us. We were beaten, we understand, 
solely on the question of price. We now find that our competitors 
have been given such advantage as in all probability enables them 
to fill your contract with a very considerable reduction in costs. 
Had we contemplated any such possibility we should have greatly 
reduced our original offer to you, and in all probability continued as 
your contractors. 
” We consider it our duty to file with you our protest against such 
unfair discrimination. 
We are, dear Sirs, yours faithfully, 

Rosr. W. BuackwEtu & Co., Lrp. 


The following is an extract from the minutes of the 
Bradford Tramways Committee, of June 11th :— 

Overhead Equipment of New Tramways.—The offer of Messrs. 
McCartney, McElroy & Co., Limited, to substitute “ Hecla” in 
place of “ Etna” insulating material as specified was accepted. 

Resolution authorising the city surveyor to determine whether 
24-inch or 18-inch “ears” are to be used for attaching the trolley 
wires to the overhead supports, and also asto the thickness of metal 
which shall be required for the bases of the poles. 

These minutes were accepted by the City Council at a 
meeting on Tuesday, July 10th. 

It will be noticed that permission here is given to Messis. 
McCartney, McElroy & Co., to substitute Hecla for Etna 
material, These Hecla bolts were } inch in diameter, For 
some reason or other it is rumoured Messrs. McCartney, 
McElroy & Co. dropped the Hecla material suddenly and 
entirely, and said that they could only supply 2 inch Dirigo 
bolts. These alterations were made in the specification 
apparently without any reduction in price whatsoever. 

The unfairness of these proceedings is obvious. Further 
comments will be found in our leading columns, 


—————L EEE 


CORRESPONDENCE. 


An Electromobile Run. 


Tt will interest your readers to know that a carriage 
propelled by electricity, a “ voiturette,” to carry two persons, 
coustructed under the patents owned by this syndicate, made 
a most successful trial trip from London to Brighton on 
Saturday last, using one charge of electricity only, the total 
run on that day being 53 miles by cyclometer, or one mile 
over the exact distance between the two towns. 

We started from Wilson Street, Finsbury Square, at 11.30 
am., passed through the congested traffic over London 
Bridge, by the Borough, Kennington, Brixton, Streatham, 
Croydon, Merstham, Redhill, Horley, Crawley, Handcross, 
Hickstead, and Patcham to Brighton. The following are 
briefly the particulars of power, &c. :— 

This voiturette is equipped with two 2-H.p. Joel electric 
motors, running at a speed of 600 revolutions per minute 
with 30 volts; these two motors are fixed on a detachable 
spring frame, and drive the two back wheels of the carriage 
separately by 1 inch chain gear of 9 to 1. The current is 
supplied by 32 Rosenthal storage batteries, made up in two 
sets of 16 cells, joined in parallel, giving 32 volts, and 20 to 
10 amperes, with an output of 140 ampere-hours. 

The total weight of the carriage is under 12 ewt., of this, 

» cWt. is battery, motors 2 cwt., and the carriage itself only 
25 ewt. The wheels have pneumatic tyres, the back wheels 
are 2 feet 9 inches diameter, and the front wheels 2 feet 
6 inches diameter. The front track is 3 feet, and back track 
4 feet 6 inches, and the base is 4 feet 6 inches. The con- 
troller is very simple in construction and action. The system 
of electrical changes is such that when the voiturette is 
ascending hills, the motors work at their highest efficiency 
and at normal speed, they are geared down to run the car up 
hill at 6 miles an hour, whilst on the level the car is run 
from 8 to 12 miles, or faster if desired. There are also two 
slow speeds forward of 3 and 44 miles, and a slow speed back- 
ward of 3 miles per hour, When going down hill the 
motors act as a brake, and on steep hills give a back 
charge to the batteries. 

\ careful series of tests were made on the journey, 
and the current used was measured. On level roads such as 
from the Elephant to Croydon, the current varied from 
10 to 20 amperes per cell ; on inclines of 1 in 40, such-as 
experienced between Croydon and Merstham, the current rose 


71 
‘ 


20 amperes per cell. On the steepest part of Redhill the 
current touched 45 amperes per cell, this, with a pressure of 
32 volts, giving an effective 4 H.P. to the carriage. On the 
other hand, when going down Merstham Hill, Earlswcod 
Common, -Handcross Hill, &c., we were recharging about 
15 amperes per cell, or practically returning about one fourth 
of the current, the returned current making an appreciable 
difference in the run. (Of course, on level roads, the dis- 
tance travelled would have been very much greater.) 

The run was made at an average speed of 10 miles per 
hour, or in 5} hours actual travelling, and varied from 15 
miles per hour on the level or slight inclines to 6 miles per 
hour going up the hills, 

The carriage was made by Mullinger, of Northampton, 
and the electrical and mechanical part by Messrs. Joel and 
Potter, of London. The roads were in good condition, but 
a very strong head wind prevailed throughout. 


The National Motor-Carriage Syndicate, Ltd. 
V. C. DoustEpay, Secretary. 


London, July 30th, 1900. 





Current Specifications. 


One cannot help agreeing with the intention of your 
remarks on arbitrary clauses in specifications drawn up by 
engineers. Yet, even here, it is well to look at the other 
side—and, indeed, the fact of the clauses in question appear- 
ing so regularly shows that the need of them has been felt. 
The following random list of sad experiences can be added 
to by anyone who has made a few pilgrimages through elec- 
tricity works :— ; 

1. Alternator, owing to armature reaction, would not 
take its full load ; was replaced by another which was worse. 

2. Dynamo heated so that full load meant an almost 
certain ‘ bust.” 

3. Engine was full of specially patented specialities, which 
went wrong at awkward times. At the maker’s test it went 
beautifully, but after a month’s station work it became a 
perfect glutton for steam and oil. 

4. Buyer trusted to maker’s honour, and got an engine of 
which the maker had for years been trying to rid himself. 

5. Generating set not up to the mark. The makers kept 
a staff working in the station at intervals, until the set was 
reconstructed and went fairly well after a year or so. 

All of the above machines were from well-known firms. 

The engineer—especially of a small station—severely feels 
the pinch of having part of his generating sets ineffective, and 
when the comments of the technical press on his costs are 
thrown at him by those in authority, he inwardly vows that 
the next machines shall be right if specifying can do any- 
thing. As you have remarked, our big consulting engineers 
do not need these arbitrary clauses, but they hold positions 
such that a hint from them is often worth more than a 
lawyer’s letter from a small man. 

When our manufacturers cease to use their clients’ works 
as testing departments, we will hear less of arbitrary 
specifications. 


C. Turnbull. 
Tynemouth, August 3rd, 1900. 





Electric Cranes. 


I have been much interested in your series of articles on 
“Electric Cranes,” especially in the last, on the subject of 
switch gear. I should like, with your permission, to put the 
following questions, in the hope that you or some of your 
readers will give their experience :— 

(a) What is the best acid or salt solution to use in the 
liquid rheostat ? 

(+) When a cast-iron tank is used, what is the best means 
of insulating it from the iron framework and from the 
operator ? 

(c) Is a wheel or slider running on a hard-drawn copper 
wire sufficient contact for, say, a 20-ton traveller working at 
110 volts ? 

My experience is that iron channels or slippers are used as 
insulated rails, This, of course, adds considerably to the 
expense of fitting up. 
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Dealing with your advocacy of three separate tanks for a 
three-motor crane, it appears to me that a triple rheostat in 
a cast-iron tank 1s both neater and cheaper. The splashing 
can easily be stopped by keeping the sides high and putting 
a cast-iron baffle plate between each moving plate in the 
manner usual in locomotive tender construction. 

I am looking forward to your next on brake gear, on 
which I may venture to make a few remarks, 
C. B. Nixon. 
Manchester, August 7th, 1900. 





Dynamo Design. 
Let © represent the E.M.F. in volts. 


( 5 ‘ ' . 
y == 89,000 ba 165 1,056,000 C.G.S. lines, useful flux, 


ry = 512 total number of active conductors. 


21°67 speed in revs. per second. 








60 
nt 
Fra- ‘ 
60 1,056,000 x 512 x 21°67 
Then § = Saget Sees c= 
” 108 108 
11,716,362,240 z 
700,000,000 = 127 volts. 


Deducting about 2 per cent. volts lost due to armature 
resistance gives 115 volts nearly, delivered at the terminals 


of the machine. 
Undy. 





The P.D. between the terminals of the dynamo under the 
given conditions would be 1171 volts. 
This result is obtained by use of the formula 


_ NBN 
108 





where E = P.D, generated (volts). 
N = Total number of magnetic lines of force cut by 
conductors. 
z = Total number of conductors (in series). 
n = Number of revolutions per second of armature. 
With the data as in the present case we have :— 


gy = 16°5_x 80,000 x 2 , 512 , 1,800 | 
1°25 2 60 
aa = 117'1 volts. 
108 ; 


Periodic Reader. 





Motor Starters. 


In your issue of August 3rd, Mr. D. C. Bate falls foul of 
my statement that all the starters available are rated too 
high, and he suggests that users of rheostats preserve a 
large amount of secrecy as to what they require. : 

He states that he does not consider 10s. per H.P. on a 
5-H.P. motor an excessive price to pay, but my contention is 
that, in nine cases out of ten, 10s. per horse-power will not 
purchase a starter that will not burn out in use, whether it 
is ironclad or otherwise, and this is my reason for my views. 

This correspondence started in consequence of some 
remarks ve Bradford, where, I believe, a number of motors 
are taking the place of gas engines; and in a majority 
of cases these gas engines would probably be driving 
on to line shafting, with most likely a loose pulley on the 
shaft and a corresponding wide pulley on the engine. Now 
I contend that if it is contemplated to instal, say, a 5-H.P. 
motor under these circumstances, that it will be cheaper to 
use a lightly rated starter, or, as Mr. Bate would have it, a 
5-H.P. starter and use a fast and loose pulley. 

To start this shaft, &c., direct with a starter would 
necessitate a rheostat capable of taking at least 50 per cent. 
more current, and this, according to Mr. Bate, would 





require a starter rated at some 15 u.P., which would mean 
something near 30s. per H.P. at the motor rating. 

It may be want of electrical knowledge or want of know- 
ledge of the slim methods of catalogue ratings, but I cer- 
tainly think that a motor starter should be rated to stand as 
much overload as the corresponding rating of the motor, We 
have to sell our electrical goods to engineers and others, and 
to prove to them that we have something that is better than 
that which they have in use, and it certainly does not inspire 
confidence in our methods if one part of a machine has a 
125 per cent. difference in rating to another part. 


C. B. Callow. 
August 7th, 1900. 





PARLIAMENTARY COMMITTEES. 


BattEy CORPORATION TRAMWAYS. 


Tuk Select Committee of the House of Commons, under the chair- 
manship of Mr. Seale Hayne, sat on Tuesday last week to consider 
the clause relating to the wording of the tramways in the Halifax 
Road. After some discussion the Committee decided that the wording 
of the clause should be as follows:—“ Provided always that, notwith- 
standing anything shown upon the deposited plans, Tramway 
No. 26, such position in the Halifax Road shall be taken up so as to 
leave the same road for another tramway or light railway, if and 
when any such further tramway or light-railway shall be authorised. 
Provided also that the user of the line of tramway or light railway 
shall be determined by the Board of Trade.” 





NortH Metropouitan Evectric PowEr BI. 


Tus Bill, which seeks to provide electricjty in bulk over a large 
area in Middlesex, Essex, and Hertfordshire, should have come 
before the House of Lords Committee, presided over by the Duke 
of Argyll, last week. All opposition, however, having been with- 
drawn, the Bill proceeded as an unopposed measure. 








LEGAL. 


Burke v. British Brannik Arc Ligut SynpicatTE. 


In the Chancery Division of the High Court of Justice on Tuesday, 
the case of Burke v. the British Blahnik Arc Light Syndicate came 
before Mr. Justice Kekewich on a motion for judgment. 

Mr. Cuuss said that when the matter was last before the Court, 
his Lordship heard a motion for,the appointment of a receiver. 
He said that the plaintiff might take the usual judgment if he 
could obtain the consent of the trustee for the debenture holders, 
one of the defendants. This had not been possible as the gentle- 
man in question was away from home. It would, therefore, be 
necessary to proceed merely on the writ. 

His Lorpsuire: Very well, then I will make the declaration. 





Lonpon Exectrican Cas Company, LIMITED. 


TuE petition of C. E, Foster and others for the compulsory winding 
up of the London Electrical Cab Company, Limited, was down for 
hearing before Mr. Justice Wright on Wednesday. 

Mr. Hersert REeEp, for the petitioners, asked that the petition 
should stand over until after the long vacation, and Mr. Bramwell, 
Q.C., on behalf of other parties concerned, concurred. 

His Lorpsuip consented to the adjournment. 








Electric Cranes.—In order to facilitate landing and 
embarking mails and baggage on the cross-channel mail packets, 
electric cranes are about to be placed on the landing stages at 
Dover. A great saving of time will thus be effected. 

The Manchester Courier says that in connection with the general 
equipment of the new armour-plate making works which have just 
been completed by Sir W. G. Armstrong, Whitworth & Co., Limited, 
at Openshaw, the largest overhead electric travelling crane yet made in 
this country has been erected in the armour-plate casting department. 
This crane has been constructed by Messrs. Vaughan & Son, Limited, 
engineers, West Gorton, and during the past week has been 
submitted to exceptionally heavy tests, one of which, the hoisting 
of a load of 135 tons, was most satisfactorily dealt with. The crane 
is operated by four powerful electro-motors, 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING Ava. Ist, 1899. | WEEK ENDING JoLy 31st, 1900. 
Alexandria .<. ‘ <= Adelaide .. Value “ 


Amsterdam ., as Alexandria .. «s - oe 

Antwerp... oe <a os 70 Amsterdam .. es mA C2: oe 
Auckland .. st és < 25 Bombay... es ee ve 45 
Bangkok .. és st -- 628 Bremen - oo as oo 2 
Batavia ss + =A =e 12 Brussels... 0 Sis eh 27 
Boca .. on ents ee -. 240 Buenos Ayres a oe oe 67 
Bombay ok ay ee as 57 *< Teleg. cable -- 700 
Boulogne .. a ae es 17 ‘s Teleg. mat. -. 180 
Buenos Ayres ey 3 pera >| a Teleg. wire re 

ES Teleg. cable .. 657 Calcutta .. és me os 2,046 

‘a Teleph. fittings... 100 Cape Town.. a aa «. 258 
Calcutta... ee es «» 466 Chinde. Teleg wire .. . - 

as Teleg. wire ok aA 20 Colombo .. Pen #2 nS 50 
Cape Town .. os me ot ee Copenhagen. Teleg. wire .. 100 
Christiania. Teleg. wire <3 71 Demerara. Teleg. mat. 87 
Copenhagen. Teleg. wire oe S16 Durban PY ee ee e«. 8823 
Durban es os oe s 23 East London eo aa -« 
Genoa. Teleg.mat. .. mae 95 Genoa = re xe ee 21 
Gottenburg. Teleg. mat, us 21 Hamburg .. ‘ Ss om 51 
Hamburg. Teleg. mat... 0% 2t ” Teleg. mat. .. «. £600 
Hong Kong.. pa ee “+ Hiogo.. a te a os 99 
Jersey and Guernsey... «. 1,526 Hong Kong .. ye oe a6 24 
Key West. Teleg. cable . 46,000 Launceston, . iy e ot 46 
Lisbon. Teleg.mat. .. ee 40 Madras oe e ¥e 17 
Melbourne .. me a «» 146 Malacca .. ox re os «6229 

“a Teleg. mat. .. -. 1,148 Malta ee eS ak -- 9808 
Port Elizabeth ‘ sa +. 633 New York. 2,459¢. Teleg. appa. 

Re Teleg. mat. -- 162 Ostend ost as 3 .- 850 
Sarawak. Teleph. mat, oe 68 Parana ‘ie me a e- 21 
Shanghai a ca -- - 198 erth .. gc SE y a3 60 
Singapore ~.. es ee Sr 21 Port Elizabeth .. és -» 1,100 

Teleg. mat. +. 668 Rio Janeiro we «- §&30 


St. Petersburg T .- 887 Rosario. Teleg. mat. .. -- 522 
pe Teleg. wire .. 880 Santos ae ‘x a 252 
Stockholm. Teleg. wire xs 28 Shanghai .. SA ve w+ ee 
Sydney. Teleg. cable .. -- 650 Singapore. Teleg.cable mchnry. 2006 
Teneriffe... pd <4 Pee: | Sydney = és ee -. 548 
Vigo. Teleg. appa. 85 Yokohama*.. ‘> a6 so 200 


Total .. £55,764 Total .. £13,117 


Foreign Goods Transhipped. 


Sydney. Teleph.appa. Value £45 Cape Town. Elec. wire Value £1,300 
Tientsin. Teleg. mat. .. “=: ae New York. Elec. mat... -. 880 


Total aa -. £283 Total ec .. £1,680 


Electrical Wares Exported. 
WEEK ENDING AvG. 8TH, 1899. WEEK ENDING AvG.-7TH, 1900. 








Adelaide... re -- Value £349 Adelaide .. ee .. Value £278 
Aden, Teleg. mat, Ss ahs 45 Alexandria. Teleg. mat. ‘ 188 
Amsterdam .. a : je, aee Amsterdam ee Hs 380 
° Teleg. mat... «. 245 Auckland . of ve «+ 1,596 
Bangkok .. Se as a% 86 Azores. Teleg. apparatus .. 2,382 
30CB& oe ap < ue .. 284 Bangkok .,. Se << pa 42 
Bombay .. <s ee oe WI Bombay .. ee oe ee 70 
3oulogne .. ef es ee 90 Brisbane... oe a -. 950 
” Teleg. apparatus .. 2,900 Buenos Ayres os re -- 255 
Brisbane. &0 tong iron teleg. fe Teleg. mat. .. 225 
poles, value not declared. Calcutta .. a “ ee 896 
Buenos Ayres... os o- 524 Cape Town .. es “4 -- 548 
” Teleg. wire .. I6L ” Teleg. apparatus., 200 
Calcutta .. ee eo eo 929 Colombo ., A ae Af 87 
” Electric launch ne 88 Durban se ve os -- 873 
Cape Town.. oo és «. 214 East London re set a. ae 
” Teleg. stores oe 16 Fremantle .. ae oe o. 1% 
Colombo ., oe “6 +e 89 -| Georgetown.. és ee - 150 
Copenhagen oe =f? oe 14 Hiogo. . ay. na aa ae 15 
Delagoa Bay e ok = 28 Hobart ie ee ae «» 150 
Durban eo ay ee oe 10 Lyttleton .. eo oe 7 50 
” Teleg. mat. .. if 81 elbourne .. we ass -» 870 
= Teleph. mat. co 44 Nagasaki os $< ee 92 
East London oe os -. 606 Nelson 7 - -_ o- 297 
Flushing .. es +s ‘ta 25 New York. Teleg. cable 500,875 
Genoa, Teleg.mat. .. re 85 Parana a ve “e -. 204 
Gibraltar .. i's oe = 61 Perth < os = ren ee 
Halifax (N.S.). Teleg. cable .. 555 Port Elizabeth’ .. we -. 150 
Hamburg. Teleg. mat, .. ey Rotterdam. Teleg. mat. « 
Hong Kong.. se ie -. 285 Shanghai .. a ; es 63 
Jersey and Guernsey 50 ‘< Teleg. wire(old) .. 150 
Launceston ae a oo 140 Singapore .. «e ee ee 85 
Malta.. <e és = és 80 * Teleg. mat. .. a’ 
Melbourne .. - “s -- 108 Sydney (N.S.W.) .. = -. 748 
” Teleg. mat. +» 130 Sydney (Cape Breton), Sub- 
Ostend Fe J +e oe 65 marine cable... ee 468 
Paris .. a es “s -- 848 Wellington .. we oe -- 2,062 
Penang a bie ad -. 582 rs Teleg. mat. -. 1,881 
Perth ie in x6 we 29 Yokohama .. <e es -. 448 
» _ Elec, tram machinery... 598 
Port Elizabeth .. ¥% en 26 
” Teleg. mat. .. 228 
Port Said Pa “e reer | 
Rio Janeiro es oe -. 166 
Rosario, Teleg. wire .. se 17 
Rouen Sor weer e845: ee 
Santos oa es a .. 182 
Singapore, Teleg. cable . - 42,000 
St. Petersburg. eleg. wire .. 84 
Sydney ss “ oa 2,113 
” Teleg. mat. 844 
Total oe £55,986 Total «- £518,195 


Actions.—At the Walsall County Court on Wednesday 
last week, Joseph Willis, Victoria Street, Ashton-under-Lyne, sued 
the Walsall Electrical Company, Bridge Street, Walsall, for £7 1s. 5d., 
work and material, and £50 a dishonoured cheque, part price of a 
dynamo and engine, and the company counterclaimed for £50 
nouey paid by them on the dynamo and engine. The company’s 
allegation was that the dynamo and engine were defective, and that 
plaintiff would not put them in good working order; but against 
this it was stated that the dynamo had been re-wound, and put to 
heavier work than it was calculated to do. A verdict was given for 
= oe for the sums claimed, and the counterclaim was dis- 
Disse 
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At Clerkenwell, the National Telephone Company, of Oxford 
Court, Cannon Street, E.C., was summoned by the Islington Vestry 
for having in May last fixed an overhead wire within the parish of 
Islington between 45, Park Street and 229, Upper Street, without 
first obtaining permission from the London Connty Council. A 
further summons against-the company was for fixing an overhead 
wire which was not supported at intervals not exceeding 115 yards 
between Messrs. Dove Brothers’ yard in Studd Street and 130, 
Upper Street, the exact distance being 126 yards, without having 
obtained permission from the London County Council or the local 
authority. Mr. Bramall prosecuted for the Vestry, and Mr. Goddard 
appeared for the company. On the first summons a plea of guilty 
was entered, and on the second the facts were admitted, but counsel 
denied that the definition of “street” in the Act included such a 
passage as that called Dove’s Yard, which led to a meeting house of 
Plymouth Brethren, and was of a private character. On the first 
summons Mr. Bros imposed a fine of £5, with 2s. cost, and on the 
second a fine of 5s. and 2s. costs in order that the point of law 
involved might be raised in another Court. 


Auction Sale.—From our advertisement pages to-day 
particulars may be obtained of an auction sale which is to be con- 
ducted by Messrs. Wheatley Kirk, Price & Co., at Ormonde Works, 
Romford, on August 28th and 29th. The plant to be offered 
includes various machinery, plating dynamos, machine tools, &c. 


Bankruptcy Proceedings.—A receiving order has been 
made against Henry Howe, electrician, Derby, on his own petition. 

The first meeting of creditors and public examinations are 
arranged for August 14th and September 11th respectively at 
Derby. 

Notice is given of release of trustee (Mr. G. W. Chapman) in the 
case of F. W. Henton, electrical engineer, King William Street, 


“Strand. Similar notice is given of release of the same trustee in 


the case of L. J. Lawrence, electrical engineer, Stafford Street, Old 
Bond Street. 


Books Received.— Journal of the Institution of 
Electrical Engineers.” London: E. & F.N. Spon, Limited. 5s. 
Also'Index and List of Members. 

“Ta Telegrafia Senza Fili e La Canalizzazione Dell’. Elettricitd 
Senza Fili.” Rome: Tipografic Nazionale di G. Bertero. 1900. 

“The Application of Electric Motors to Machine Driving,” by A. 
Stewart, A.I.E.E. London: S. Rentell & Co., Limited. 1900. 1s. 

“The Mechanical Equipment of the New South Station, Boston, 
Mass.” London: British Westinghouse Electric and Manufacturing 
Company. 

“The Law and Practice relating to Letters Patent for Inven- 
tions,” by R. W. Wallace and J: B. Williamson. London: William 
Clowes & Sons, Limited. 1900. 

“Transactions of the American Institute of Electrical Engineers.” 
Vol. xvi. New York City: The American Institute of Electrical 
Engineers. 1900. 

“Calendar of the Glasgow and West of Scotland Technical 
College for the Session 1900-1901.” Glasgow: Robert Anderson. 

“Electrical Enterprise in Argentina,” by Ernesto Danvers. 
Buenos Ayres: J. H. Kidd & Co. 1900. 

“Te Régne de Louis IV. d’Outre-Mer,” by Ph. Lauer. Paris: 
Emile Bouillon. 1900. 12 francs. 

“Duncan’s Manual of Tramways, Omnibuses, and Electric Rail- 
ways, 1900.” London: T. J. Whiting & Sons, Limited. 3s. 6d. 


Catalogues,—A preliminary list has been issued by the 
Electric Power Transmission Company, Birmingham, containing 
particulars and prices of their direct current enclosed motors, from 
4 to 25 B.H.P., and automatic starting switches. 

A leaflet comes to hand from the General Electric Company, 
Limited, of various recent additions, such as high voltage water-tight 
switches, graphite rheostats, dry cells, &c. 

The Bedford Engineering Company forward a price-list of their 
steam cranes, with various accessories. 

We have received Pamphlet No. 70 from the British Thomson- 
Houston Company, Limited, dealing with their magnetic blow-out 
lightning arresters for direct current circuits of all kinds. 

The British Westinghouse Company send us circular No. 1,029, in 
which their polyphase induction motors are very fully described and 
illustrated, with full tables of external dimensions and weights. 
These motors, which appear to be designed with great care and 
attention to detail, range in size from 75 to 850 u.P., and are built 
for frequencies between 120 and 50 alternations per second. 

A pamphlet describing adjustable hanging telephones comes to 
hand from M. I. Vought, La Crosse, Wis.; another describes and 
illustrates adjustable pendants, in which the counter-weight con- 
sists of a ball hanging clear of the lamp suspender. 

Messrs. E. F. Moy, Limited, send us leaflets showing their liquid 
resistance for theatre lighting, enclosed fireproof resistances, and 
distributing boards. 

An illustrated pamphlet comes to hand from the Campbell Gas 
Engine Company, Limited, Halifax; describing their oil engines 
and embodying a report by Prof. Stanfield on a series of tests 
carried out by him on a 15-B.H.P. engine. The results showed the 
consumption of oil per B.H.P. hour to be: at full load, 0°846 lb. ; at 
half load, 0°957 lb.; while at the maximum load of 17°8 B.H.P., the 
consumption was 0°773 lb. oil per B.H.P. hour with a mechanical 
efficiency of 89 per cent. 

Messrs. Blackstone & Co., Ltd., of Stamford, send us a pamphlet 
dealing with their oil engines, and ;.iving the results of tests made 
by the Highland and Agricultural ficciety of Scotland, last year, on 
ten competing engines. In these tists the Blackstone engines made 
a very good showing, consuming only ‘746 Ib. oil per B.H.P. hour 
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at the full load of 12°6 B.H.P., and 1°024 lbs. at half load. A large 
number of useful data relating to the tests are given, as well as 
ample particulars about the engine itself. 


Cricket.—The annual cricket encounter between the 
Blackpool Corporation Electricians and the Southport Corporation 
Electricians took place at the Athletic Grounds, Blackpool, last 
week-end. The Blackpudlians won by an overwhelming majority. 


The Copper Market in July.—Messrs. H. R. Merton 
and Co.’s statistical circular on copper shows that during the past 
month copper has advanced 25s. per ton in price, and that stocks 
have fallen 350 tons. The total shipments to Europe in July have 
been 21,226 tons, America contributing- 12,054 tons of this amount. 
This latter total is, however, 5,800 tons below the shipments from 
America in June, and is also below the average for the previous 
12 months. The shipments from Chili and from miscellaneous 
countries in July are also below the average, and only Spain and 
Portugal have increased their monthly contribution to the English 
and French total supplies. In April the total supplies touched 
their record figures of 27,155 tons, and again in June the total was 
26,870 tons. The diminution in the total for July (21,226 tons) is 
thus seen to be considerable. Deliveries in July have amounted to 
21,201 tons, and 375 tons “‘ Standard” copper have been shipped to 
America. The fall in stocks from 29,263 tons on June 30th to 
28,913 tons on July 31st, is therefore slight, and hardly accounts for 
the advance in price from £71 15s. to £73 during the month. No 
new copper mining companies have been floated in London during 
July. 

Diatrine Cables.—We understand that Messrs, W. T. 
Glover & Co., Limited, of Trafford Park, Manchester, have secured 
from the Manchester Corporation a large order for their Diatrine 
paper cables. 


Electric Railway Signalling.—The Glasgow and 
South-Western Railway Company have decided to adopt a new 
system of train signalling known as Sykes’ Electric Lock 
and Block System, for double-line working. It will be fitted 
up between Shields Road and St. Enoch Station to control the heavy 
traffic now dealt with. 


Electrical Pump for Sinking Purposes.—<According 
to the Colliery Guardian, the Jeanesville Ironworks Company, of 
Pennsylvania, have brought out a convenient form of electric 
pump for sinking operations, that can be lowered into the pit in 
the same way asthe Pulsometer steam pump is lowered, the electric 
pump only requiring a pair of cables for the supply of energy, in 
place of the steam pipes necessary with steam pumps. The Jeanes- 
ville pump consists of the ordinary three-throw pump, made ina 
convenient form, and mounted on one. casting. Above the pump 
proper is a second casting, containing the shafting and reducing 
gear, and above this again is a third casting, containing an enclosed 
electric motor, with starting gear. The three castings are bolted 
together so as-to form one iron case, with the necessary arrange- 
ments on the outside for connecting to the electrical supply cables, 
and to the pumps, and for suspending the apparatus in the pit 
and raising and lowering it as required. The pump is made in 
different sizes, ranging from 34 inches diameter x 8 inches stroke 
in the pump barrels, occupying a space of 25 inches x 31 inches 
x 7 inches, up to 54 inches diameter x: 8 inches stroke in the 
pump barrels, occupying a space of 38 inches x 39 inches x 10 
inches. : 


Electrically-Driven Tools.— Messrs. Jas. Clark, jun., 
and Co., of Louisville, U.S.A., send us a nicely got-up booklet on 
the important subject of electrically-driven tools, of which the firm 
makes a speciality. The illustrations, which are accompanied by 
brief descriptions and tables of dimensions, include a sensitive drill, 
automatic “shop” saw, 30-inch semi-radial drill, tool and centre 
grinders, and semi-enclosed motor of 4 to 5 H.p. The designs 
shown forcibly illustrate the revolution which is beginning to take 
place in shop work, consequent on the adoption of electric power. 


Electricity in Printing Works.—W. Rapp & Sons, 
publishers gnd printers at Saltburn, have installed electric light 
throughout their extensive premises, and have laid down electric 
motors to drive their printing machines. : 


Insulating Gloves.—According to LZ’ Indépendance Belge, 
a prize of £46 is offered by the French Accidents to Workmen 
Assurance Association, to the inventor who shall produce a glove 
that can be used by electrical workmen to safeguard them from 
accident. The conditions are thatthe glove must cover the forearm 
as well a$ the hands; that they must be light, and leave the utmost 
liberty to the fingers. If one specification does not come up to the 
required standard, the prize will be divided among those invgntors 
who most nearly approach it, the decision being left with a special 
commission nominated by the association. 


Manhole Cover.—An ingenious waterproof cover, called 
the “ Faller Manhole Cover,” has been patented, in which a double 
water seal is used, confining a column of air under slight pressure 
between the two, with the object of keeping water out of the man- 
hole without any other kind of packing. The operation of opening 
or closing the manhole is exceedingly simple and quick. The 
invention is in the hands of Mr. J. W. Chisholm, of Washington, U.S.A. 

Mill Installation.—Messrs. Ellis & Ward, of Birming- 
ham, have secured the contract for the complete electric lighting 


and power plant for the new millsfor Messrs. M. Wright & Sons, in 
Leicestershire. The generators will have an output of 100 kw. 


Motor Trucks,—lIllustrations of a line of motor trucks 
are sent us by the McGuire Manufacturing Company, of Chicago, 
U.S.A. The design of these trucks is somewhat different from that 
to which we have grown accustomed, the frame, instead of being 
built up, being formed of solid steel castings. This construction 
gives the trucks a very massive appearance, though they are not 
necessarily heavy, and the number of parts is much reduced. The 
illustrations comprise ordinary and maximum traction trucks for 
bogie cars, as well as trucks for four-wheel cars, combination 
mow, plough and sweeper, a patent fender, stoves, watering cars or 
“sprinklers,” &c. 


The New South Station, Boston.—A paper read by 
Mr. Walter C. Kerr before the American Society of Mechanical 
Engineers, New York, in which a full and clearly written account 
is given of this large, well-equipped railway station, has been 
re-printed and issued in the form of an attractive booklet by the 
British Westinghouse Electric and Manufacturing Company, 
Limited. At the close of last year 737 trains were entering and 
leaving the new station daily, 65 of these within an hour in several 
instances, and in one case six trains depart and three arrive in 4 
space of time less than two minutes. We gave an illustrated 
description, in Vol. 45, p. 363, of the main features of the equip- 
ment, which was entirely supplied by the Westinghouse interests; 
it has been divided for the purpose of this article into 12 parts, 
each of which is dealt with in detail. These division are:—The 
power house, interlocking switch and signal system, the electri¢ 
plant, heating and ventilation, disposal of drainage, roof drainage, 
ice making, refrigerating and water cooling plants, car heating in 
sheds and yards, air brake charging, steam and hot water supply, 
fire protection, baggage and express lifts and elevators. The article 
is well illustrated both from photographs and sectional drawings. 


Smoke Nuisance.—At Lambeth last week the South 
London Electric Supply Corporation, Limited, of Bengeworth 
Road, Loughborough Junction, were summoned by the Lambeth 
Vestry for allowing black smoke to issue from the chimney shaft of 
their premises in such a quantity as to be a nuisance. Mr. Hopkins 
ordered the defendant company to pay a penalty of £10 and 2s. 
costs. 


Trade Announcements.—To meet their increasing 
business in the Northern provinces, the British Thomson-Houston 
Company, Limited, have, in addition to other branch offices, opened 
a branch at Newcastle-on-Tyne, in the St. Nicholas Chambers, Amen 
Corner. 

In order to cope with the various work in hand and their 
increasing business, Messrs. Crampton & Co., clectrical engineers, 
Great Yarmouth, Cambridge, and Bury St. Edmunds, have opened 
offices at 77a, Queen Victoria Street, E.C., which will be used 
chiefly as the estimating department for country. house lighting, 
complete plants, and power installations, in which work they 
specialise. 

Messrs. Geipel & Lange, of .Westminster, inform us that they 
have made arrangements to act as the exclusive agents for the 
United Kingdom for the: Ward Leonard Electric Company’s 
apparatus, and have placed in stock a large quantity of field 
rheostats, motor starters, automatic eircuit breakers, and theatre 
dimmers. Lists may be obtained on application. The Ward 
Leonard Company has a comprehensive exhibit in the U.S. section 
of the Paris Exhibition. 


Train Lighting.—A beautifully illustrated pamphlet 
reaches us from the Consolidated Railway Electric Lighting and 
Equipment Company, New York, U.S.A., describing their system of 
lighting trains, which is said to be the result of the consolidation of 
various companies interested in the subject. The system is called 
the Consolidated Axle Light System; each car is self-contained, and 
a complete outfit for one car weighs Jess than 1,000 lbs. The 
mechanism consists of a dynamo fixed beneath each car, and driven 
by belt from the axle; the pressure is automatically controlled at 
all speeds. Below a speed of 15 miles per hour the lamps are fed 
by a storage battery ; above that speed the dynamo is switched on, 
and the battery used as a regulator. The usual automatic reversing 
switch and battery cut-out are provided, and a resistance is inserted 
in series with the lamps when the battery is being charged in 
parallel with them. From 17 to 80 16-c.p. lamps are installed on 
each car, with from two to eight electric fans. As will be seen, the 
arrangement resembles the “Stone” system, in use in this country, 
except in the method of controlling the pressure of the dynamo. 


Wiring Tables.—A new book of wiring tables of small 
enough size to put into the waistcoat pocket, and comprising some 
30 new and original tables for practical use, will be issued “ soon 
after the holidays.” The author is Mr. W. Perren Maycock, M.I E.B,, 
and the publishers, Whittaker & Co. 


Wolverhampton.—On the occasion of the visit of 
T.R.H. The Duke and Duchess of York to Wolverhampton last 
week, the electrical illuminations of the town were entrusted to 
Messrs. Read & Jenkins, electrical engineers, Gloucester, who 
carried out extensive illuminations tin Dudley Street, the Art Gal- 
lery, Town Hall, Free Library and in other places, the number of 
lamps installed being between two and three thousand. The whole 
of the work was done in four days, under the personal supervision 
of Mr. R. F. Read, A.L.E.E., with entire satisfaction to the Corpora- 
tion and townspeople. Messrs. Read & Jenkins also illuminated 
Bristol in November last when Her Majesty the Queen visited the 
town. 
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ELECTRIC LIGHT AND POWER NOTES. 


Bavaria.—A syndicate has becn fcimed at Ochscnfurt, 
Bavaria, to apply electricity in agriculture. A central station will 
furnish the current at a pressure of 5,000 volis to small stations on 
each farm for working thrashers, cutters, and so on. The houses in 
the vicinity will also be lighted by it. 


Belfast.—The electric light accounts for the six months 
ending June 30th, 1900, show that the total energy used in that time 
was 351,641 units, as against 244,589 units at the same date in 1899, 
being an increase of 43°8 percent. The total energy sold for light- 
ing was 294,759, against 213,727, being an increase of 81,032 units, or 
38 per cent.; and for motor use 56,882, against 30,862, being an 
increase Of 26,020, or 84°4 percent. In its report the Electricity 
Committee placed on record its appreciation of the able and 
courteous manner in which Mr. V. A. H. M‘Cowen discharged his 
duties as chief engineer. ¥ 


Blackburn.—The acccunts of the borough treasurer for 
the past year show that the Corporation’s electrical undertaking 
yiclded £10,769 for energy, other sundry receipts making the total 
income £11,483. After paying working~ expenses, interest, and 
sinking fund there is a small credit balance of £19. The tramway 
account shows a loss on the year’s working of £4,565, but consider- 
able outlay has been made which will not be incurred in future 
ye abs. 


Carmarthen,—The Town Council has decided to obtain 
tlie adviee of an expert in the electric lighting of the borough. 


Chelmsferd.—The Town Council has renewed its con- 
tract for publie lighting with the electric lighting company, at the 
rate of £25 5s. perarc lamp and £3 3s. per incandescent lamp per 
aunum, 


Cheltenham,—An order for an extension of the Chelten- 
ham electric‘lighting area inte the adjoining Local Board district of 
Charlton Kings was included in an Act of Parliament, which 
received the Royal assent last week. The portion of Charlton 
Kingsadded to Cheitenham by the extension of its boundaries was 
included within the lighting area by a previous order ; the whole of 
the parish of Charlton Kings is now therefore within the Chelten- 
ham lighting area. 


Crewe,—The Town Council has regolved to extend its 
electric lighting area, at a cost of £10,000. 


Dewsbury.—At a meeting of the Foewn Council on 
Tuesday the following recommendation of the Klectricity Com- 
mittee was approved :—“ That the charge for electrigity for cooking, 
heating and, motive power be increased from 3d. to 4d, per unit for 
electricity consumed for not exceeding an average of ene hour per 
day on a consumer’s maximum demand, and reduced to 4a, per unit 
for electricity consumed above that average.” An application has 
been made by Messrs. B. Bullock, Limited, wholesale confeetioners, 
for a supply of electricity for motive power. The Corporation have 
agreed to lay down the necessary mains subject to Messrs. Bulleek, 
Limited, entering into a written agreement to take not less than 
20,000 units during each of the next five years. 


Elland.—The District Council’s provisicnal cider has 
received the Royal assent, and the Council is taking active steps to 
carry it into effect. 


Gueriisey.— The following particulars relating to 
Messrs. Edmundson’s electrical undertaking were crowded out 
last week :—In the spring of 1897 the corporation applied to the 
States for a concession for the establishment of an electricity 
supply in Guernsey. The concession was granted in the spring, 
1898, and the plans for the works were forthwith put in hand, and 
Mr. W. H. Druce, A.M.I.C.E., appointed engineer and manager 
for Messrs. Edmundsons in the island. Building operations were 
commenced early in 1899, Mr. J. H. Mansell, of St. Sampson’s, 
being the chief contractor. No less than 4,000 tons of earth and 
rock had to be removed from the site before the foundations could 
be put in, owing to the slope of the ground, which also necessitated 
putting the floors at different levels, the engine room being 14 feet 
above the boiler house, and the accumulator room and private office 
5 feet higher again. The chimney stack, which is 100 feet high, and 
5 feet diameter inside, is built of brick, with a cap of granite. The 
rest of the buildings are built of local granite throughout, with the 
exception of the temporary ends. There are two Babcock & Wilcox 
Water-tube boilers, each capable of evaporating 3,500 lbs. of water 
per hour at a pressure of 100 lbs. per square inch, and room is left 
for a new boiler double the size, which is to be delivered by October. 
This large boiler will be fitted with mechanical stokers. In the 
boiler house are also two feed pumps, one driven by steam and the 
other by an electric motor. Outside the boiler house is an economiser. 
There are at present two engines of 100 u.P., coupled direct to 
dynamos running at a speed of 500 revolutions per minute, capable 
of supplying 2,000 8-c.P. lamps each at full load. Room is left for 
two engines, each capable of supplying 5,000 lamps, one of which is 
to be erected this autumn. -The switchboard isa very elaborate 
piece of work, made of Sicilian marble, and framed with a carved 
mahogany moulding. All of the instruments are made under Lord 
Kelvin’s patents. The accumulators consist of 230 cells in glass 
boxes, and can supply 12,000 lamps for 12 hours when fully charged. 
Che feeder and distributor cables, of which there are at present seven 
miles laid, are capable of supplying 10,000 lamps, so that the streets 
Will not require to be opened again until the system has grown very 
considerably. 





At the formal opening ceremony on July 25th, Mr. J. C. Wigham, 
chief engineer of the corporation, asked Sir T. Godfrey Carey, 
the Bailiff or Chief Magistrate of Guernsey, to inaugurate. the 
works by setting the engines in motion, which he did—the light 
being turned on by Miss Carey, who was made the recipient of 
the suitably-inscribed handsome gilt switch, used on that occasion. 

The Chief Magistrate,in a brief speech, complimented the 
corporation, thanked Mr. Wigham for his clear description of the 
plant and buildings, and declared the works formally inaugurated. 

The company afterwards adjourned to tke Yacht Hotel, where 
luncheon was served under the presidency of Sir T. Godfrey Carey, 
and a lengthy list of toasts was duly honoured. The managing 
director of Messrs. Edmundson’s, Mr. Gripper, was unavoidably 
absent, having to give evidence that day before a Committee of the 
House of Lords with respect to the Lancashire power scheme. ° 


Halesowen.—The District Council has placed a contract 
with the local gas company for public lighting, and at the same 
time has resolved to oppose the application of the Midland Electric 
Corporation for a provisional order. 


Hull.—The Electric Lighting Committee last week 
reported that they had held a special meeting to consider the posi- 
tion of the Corporation with regard to Messrs. Karle’s contract for 
two dynamos. The solicitors for the Vulcan Boiler Insurance Com- 
pany, sureties for Messrs. Earle, suggested that the Corporation 
should agree to Messrs. Thomas Parker, Limited, supplying the 
dynamos, the Corporation paying the sum of £3,725 (the same 
amount as would be payable under Earle’s contract), and their 
clients (the sureties) would pay the difference between that sum 
and the price charged by Messrs. Thomas Parker, Limited, which 
would amount to ketween £400 and £500. The Committee recom- 
mended the Council to sanction this course, which was agreed to. 


Italy.—A plant is about to be established to utilise the 
water-power of the Varaita torrent at Venasia (Como) in the 
generation of electrical energy ; a 30 years’ concession in respect of 
the same having just been granted. 


Kiel.—After experimenting with electric power trans- 
mission in the Government dockyard on a comparatively small scale 
with good results, the Administration have now decided upon a 
bolder scheme, whereby the whole of the machine tools, &c., 
installed in the different workshops are to be electrically driven. 
To this end a power plant, having a capacity of 3,500 H.P., is to be 
put down. This plant will also supply electrical energy for driving 
the powerful dockyard pumps. 


King’s Lynn.—The Town Council have received the 
sanction of the Local Government Board to the borrowing of the 
sum of £9,980 for extensions at the electric lighting works. 


London.—The Morning Post for August 6th has the 
following :—“ A strange and somewhat alarming spectacle was wit- 
nessed outside the Morning Post office soon after one o’clock yester- 
day morning. A sharp explosion occurred in one of the manholes 
employed in connection with the electric lighting mains laid under the 
pavement at this point, the iron cover was blown off, and a great 
burst of flame issued from the aperture. Police from Bow Street 
and firemen from the nearest fire stations were soon on the spot, but 
the flames which came from the highly combustible insulating 
material with which the electric wires are surrounded, continued to 
rise to the height of 10 feet or 12 feet for a considerable time. 
Representatives of the electric lighting company eventually severed 
the connections, and the fire burnt itself out. A stream of melting 
insulating composition made its way into the Morning Post machine 
room and damaged some of the paper stored there. Several feet of 
the asphalte foot pavement of the Strand were also destroyed, but 
apparently no other damage was done except to the electric mains 
themselves,” 


WuiItTECHAPEL.—The District Board of Works last week decided 
to apply to the London County Council for further loans amounting 
to £55,000, making in all a total of £105,000, for completing the 
electric light installation in the district. The Board is now 
generating current for €0 are street lamps, and is supplying 
8,054 8-c.p. lamps for private consumers, while applications for 
958 additional lamps have been received. The foundation stone of 
the new electricity supply station was, laid by Mr. J. Harris, 
chairman of the Board of Works, on Thuteiy last week. 


Maidenhead.—The Town Council having applied for 
sanction to borrow £25,000 for purposes of electric lighting, a Local 
Government Board inqiiry was to be held by H. H. Law, Esq., 
M.Inst.C.E., on Wednesday last. 


Malvern.—The District Council has instructed the 
surveyor to report on the question of supplying the town with the 
electric light and working in connection therewith a refs. 
destructor. 


Manchester.—The City Council has resolved to-send « 
deputation to the Paris Exhibition, consisting of four members of t!1¢ 
Electricity Committee. 


Montreal.—The Royal Electric Light Company, ci 
Montreal, has just issued a most satisfactory report. The net 
earnings for the year amounted to $597,931, and after deducting; 
fixed charges, the net profit for the year was $556,692. 


Penang.—-The Municipal Commissioners have voted u 
sum‘of Rs. 300,000 for the establishment of an electric lighti.. 
system in Penang. 
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Penistone.—The District Council has decided to meet 
the Penistone Board of Guardians and the Thurlstone Council to 
consider the advisability of installing electric light in the district. 


Provisional Orders are to be sought for— 

Papstow.—By Messrs. J. W. Manley & Co., Westminster. The 
District Council has a scheme of its own, and will not assent to 
the application. 

Ross.—By Mr. J. Parker, of Hereford, on behalf of the Ross 
Electric Light and Power Company, Limited. The District 
Council will not oppose. 


Rotherham.—The foundation stone of the electricity 
works was laid by the Mayor last week. Prof. Kenriedy’s scheme 
provides for both public and private lighting, on the three-wire 
direct current system, and for future traction supply. 


Russia,—A syndicate has been formed to put down 
plants to utilise the water-power of the water falls of Imatra and 
Narowa, in Finland. It is proposed to transmit the electrical 
energy generated to St. Petersburg for lighting and power purposes. 


Ryde—A Local Government Board inquiry was to be 
held at Ryde on Wednesday last into the application by the Town 
Council {for leave to borrow £30,000 for electric lighting purposes. 


Saddleworth.—The Urban District Lighting Committee 
has resolved to recommend the adoption of an electrical scheme 
for lighting the area between Delph and Junction, or Denshaw, with 
electricity, and connecting the two places by an electrical tramway. 
Junction is three or four miles from Oldham, and the traffic of 
holiday makers through the village in summer time is enormous. 


St. Helens,—The Gas and Lighting Committee has 
bought the Warrington Old Road electricity works, buildings and 
part of the machinery from the Electric Supply and Tramways 
Committee for £1,800. The remainder of the plant will be put up 
for sale. 


Shipley.—Colonel Coke, R.E., Local Government 
Board Inspector, held an inquiry last Friday into the application of 
the Shipley District Council for leave to borrow £22,000 for electric 
lighting purposes. Mr. Quin, M.I.E.E., gave evidence as to the 
cost and probable income. Two 200-xw. steam dynamos, pumps, 
condensers, and switchboard would absorb £7,500; mains, street 
standards, £9,775; engineering and other expenses, £2,778; and a 
10 per cent. allowance for contingencies made up the sum to 
£22,000. The income was estimated at £3,088, of which £3,003 
was anticipated from lighting units at 5d. per unit. The working 
expenses, it was calculated, would amount to £1,191, which, with 
£1,553 for interest and sinking fund, made a sum of £2,744, leaving 
an 2nnual balance of profit on the trade suggested by the canvass of 
£344. There was no opposition to the application. The intention 
of the Council in this scheme is to lay down two steam turbo- 
dynamos, which will give a continuous current at a pressure of from 
460 to 500 volts. Each dynamo will also have a series winding on 
its field magnet to enable it to work as a compound machine for 
traction purposes at from 500 to 560 volts. A condenser of 
10,000 lbs. capacity per hour will be installed, the water being 
obtained from the Leeds and Liverpool Canal, which passes close 
by the works. A storage battery will be provided to act as a 
reserve. The method of distribution will be the three-wire con- 
tinuous current system, with 460 volts across the outers. 


Stockport.—The Mayor, as chairman’ of the Gas and 
Electricity Committee, proposed the adoption of the report of the 
Committee, which stated that the net profit on the past year’s work- 
ing of the gas department had been £8,976, and on the electricity 
department £118 for the first 16 months. The Committee had 
resolved :—‘ That the price of current be modified by adopting the 
principle of differential charging, such charge to be at the rate of 
5d. per unit for the first hour’s daily capacity and 23d. per unit for 
all current used in excess.” 


Stroud.—The Urban District Council will not approve of 
the application being made by the United Electric Light and 
Traction Company for a provisional order, but will itself take the 
matter in hand now that it has been aroused. The Council will 
forthwith make its application for an order. 


Train Lighting.—The Caledonian Company has on hand 
150 carriages and saloons of the most approved type. They were 
designed by the locomotive superintendent, Mr. John F. McIntosh, 
and will be far ahead of anything at present running in the king- 
dom. The carriages are to be lit by electricity, generated by a 
dynamo driven by a belt from one of the axles. 


Tunbridge Wells.—The Town Council has resolved to 
build a new chimney at the electricity works at a cost of £3,500, 
together with a new flue and economiser costing £1,000. Applica- 
tion is to be made to the Local Government Board. for leave to 
borrow £5,000 to carry out the work. 


Uxbridge.—The Uxbridge Electric Light and Power 
Syndicate last week received the Royal assent to their provisional 
order. 














ELECTRIC TRACTION NOTES. - 


Blackburn.—The Tramways Committee of the Black- 
burn Corporation have reported to the Town Council in favour of 
instructing the Parliamentary Committee to acquire powers 
enabling the construction of a tramway extending from Furthergate 
to the borough boundary in Burnley Road, where it would join the 
proposed light railway at present under consideration by the Light 
Railway Commissioners. The amount to be raised for this under- 
taking, providing the Town Council approve it, is £15,000. 


Burnley.—At last week’s Council meeting Mr. Alderman 
Armistead moved that, on the recommendation of the tramways 
company, the Council retain the services of Major P. Cardew, of the 
firm of Preece & Cardew, as consulting engineer to advise the Cor- 
poration with respect to the proposed electrical equipment of the 
tramways. . He said they proposed to pay him 250 guineas, and 10 
guineas for every day occupied in visits to Burnley, in addition to 
travelling expenses. He stated that the work of relaying and elec- 
trically equipping the same would be carried out under the direction 
of the borough surveyor and electrical engineer, and Major Cardew 
was being called in to advise them in the matter. r. Harker 
seconded, and the resolution was passed. 


Carnarvon.—The Carnarvon Town Council have under |. 
consideration two or three electric light and railway schemes. Two + 


rival syndicates are anxious to undertake the work, and the Council 
have interviewed the representatives of each. Mr. Peterson, 
solicitor, 56, Lincoln’s Inn Fields, London, on behalf of his 
syndicate promised to obtain an order to construct a tramway from 
the Aber Bridge to Dinas Dinlle, and to construct a carriage road at 
the side of the tramway as far as Voryd, and a public bridge -across 
the Voryd. The whole of the work is to be carried: out at the 
expense of the syndicate, and nothing will be asked: of the two 
Councils concerned (the Carnarvon Town Council and the Gwyrfai 
District Council), but their moral support. The syndicate, however, 
lay it down as imperative that they be permitted to establish an 
electric lighting installation at Carnarvon, and supply the town and 
the Gwyrfai district with electricity. They also promise to give their 
favourable consideration to the question of constructing alightrailway 
from Ebenezer and Bethel to Carnarvon. , Mr. Bennett, of the firm of 
Messrs. Bennett & Ward Thomas, of Manchester, promised to 
obtain an order to construct a light railway from Ebenezer to 
Carnarvon, and another from Carnarvon station to Dinas Dinlle; 
to pay half the cost of constructing a carriage road from Aber 
Bridge to Voryd, and a bridge across Voryd, each 22 feet wide, this 
matter to be reconsidered by his directors with the view to their 
undertaking to pay the whole cost of the road and bridge ; to obtain 
powers to put up an electric lighting installation and refuse 
destructor at Carnarvon for the purpose of providing the necessary 
power for working the tramways by electricity, and also for town 
lighting .purposes, but a contribution was expected from the 
Councils towards the proposed railways. A joint committee of the 
two Councils recommend the latter to favourably consider the 
proposals made by Mr. Peterson, and to give the committee power 
to further consider the details with him. 


Derby.—At last week’s Council meeting the Tramways 
Committee presented a scheme for reconstructing the existing tram- 
ways and also for extending existing routes and. adopting new ones 
which have not previously had a tramway service, adding that they 
proposed to adopt electric traction for the whole. The approximate 
length of the present tramway is 4 miles 7 furlongs and 5°70 chains, 
and on the station route it is proposed to have double lines 
throughout with crossovers, whilst in the wide portions of several 
thoroughfares there will be centre standards. The new routes will 
be 13 miles 1 furlong and 2°21 chainsin lengths, and in the majority 
of cases they will have single lines with passing places. Alderman 
F. Duesbury, chairman of the committee, in proposing the adoption 
of the report and scheme set out therein, reminded the Council 
that the tramways were purchased by the Corporation some two 
years ago with the idea that they should be brought up to date, and 
also that the present system was totally inadequate for the require- 
ments of the large and growing population. The committee felt 
that, although they had power to spend something like £50,000 
upon the present route in electric traction, it would be a piecemeal 
policy to go in for the existing route alone, and so they came before 
the Council with a complete scheme which would cover the whole 
length and breadth of the town. As far as possible, and wherever 
practicable, there would be double lines and the scheme would cost 
something like £200,000 in round figures. With regard to the 
generating station, they had not had a direct consultation with the 
Electric Light Committee on the subject, but they proposed to take 
powers for the compulsory acquisition of property on the south side 
of the baths in Tull Street and bounded on the north by the present 
electric light station, and erect- buildings thereon for the purpose. 
Mr. A. Butterworth, J.P., chairman of the Electric Light Committee, 
strongly recommended the acquisition of the land in Tull Street for 
a generating station, because his committee would in the near future 
have to go in for an extension of their works, and this was the 
direction in which they would have to extend. In 12 months the 
capabilities of the electric light station would be exhausted, and 
therefore it would be better to acquire land for a generating station 
near the present works, so that they could extend them. It would 
also be better for the whole of the generating power for the electric 
light and the trams to be under‘one committee and under one 
responsible engineer. Alderman Doherty said it was the intention 


of the Tramways Committee to make use of the present engineer » 
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and his staff, but they were not going into partnership with the 
Electric Light.Committee. Other members spoke in support of the 
resolution, and in the end the scheme was unanimously adopted. 


Dudley.—With respect to the extraordinary tramway 
dispute reported in the ELectricaL Review of last week, the Cor- 
poration have instructed their agent to make an application in the 
Chancery Division for an injunetion to restrain the British Electric 
Traction Company from prosecuting the work which was the cause 
of the disturbance. The Town Councii have decided that, whatever 
the result of the application, there.shall be no further forcible 
opposition. 


Eccles.—Messrs. Medhurst, Kitchen & Page, of Man- 
chester, have been appointed to act as advisers to the Corporation 
in relation to reconstruction of the tramways and their adaptation 
to electrical traction. The Public Lighting and Electricity Com- 
mittee is to take into consideration the advisability of supplying 
the electrical energy to work the tramways. It was decided to 
promote an Omnibus Bill in the uext session of Parliament. Expert 
advice is to be obtained with a view to the alteration or extension 
of the existing electric light undertaking so as to supply the 
probable increased demand during the coming winter season. 


Electric Railways in Canada,—<According to figures 
compiled recently in the Statistical Department of the Dominion 
Government, travel on Canadian electric railways shows a very 
healthy growth, the number of passengers carried by the steam and 
clectric railways of the ceuntry being 120,000,000, of which the 
electric roads carried 87 per cent. During the year ending with 
December 31st, 1899, the total number of miles run by cars over the 
632 miles of this kind of track was 29,646,847, and the number of 
passengers carried was 104,033,659, This is an increase over the 
previous year of over half a million miles, and 9,500,000 passengers 
respectively. The amount of paid-up capital invested in electric 
railways was $21,700,000. The ratio of passengers carried per mile 
was 34, compared with 34 the previous year, and compared with 
1; only on steam railroads. It will not be long, says the Monetary 
7'imes, of Toronto, before we shall witness a very marked growth of 
this means of communication in Canada. 


Gcermany.—Messrs. Kummer & Co., of Dresden, have 
secured a contract to construct an electric tramway between 
Laubegast, Leuben, Kleingschachurtz and Mugeln. 


Hyderabad (Deccan),—Proposals have been made for 
making an electric tramway between Hyderabad and Secundera- 
bad, combined with a service of electric light and power supply. 


Leeds.—The Corporation Tramways Committee have 
decided to accept the offer of the British Westinghouse Electric 
aid Manufacturing Company, Limited, to send an electric magnetic 
brake for a two months’ trial, on condition that one of the company’s 
representatives be in attendance during that period: . 


Liverpool.—At the City Coroner’s Court on Tuesday, 
Mr. T’. E. Sampson held an inquiry into the circumstances relating 
to the death of Christopher M’Gwin, 22 years of age, a labourer 
employed by the Corporation Tramways department. It appears 
that during the thunderstorm on Friday deceased was changing the 
tram horses in Robson Street, and was severely injured by an elec- 
tric wire falling upon him. He died the same night at the Stanley 
Hospital. It does not appear whether the wire was blown down or 
broken by the lightning, or had broken through some defect in it. 
The inquest was adjourned until to-day for the purpose of getting 
expert evidence. 

The Tramways Committee are asking the City Council to approve 
of a supplementary estimate on tramways capital account of £23,167 
for the construction of additional lines for electric traction under 
the Liverpool Corporation Tramways Extension Order, 1900. 

Another of the new electric tram routes in the city of 
Liverpool, that between Old Swan and the pierhead, the river- 
side terminus, was officially inspected on behalf of the Board 
of Trade, by Colonel Yorke, on Friday last. The inspection was 
satisfactory, and the route was opened for public traffic on Monday 
last. The distance from the pierhead terminus to that at Old Swan 
is a little more than three miles and a half. The through fare is 2d. 
The longest 1d. stage, from the pierhead to Sheil Road or vice versa, 
is two miles and a quarter. The cars begin to run at 5 a.m. and 
continue running until 11.30 p.m. Between 7.30 a.m. and 11.30 p.m. 
cars are run every three and a half minutes. 

On Friday Colonel Yorke, on behalf of the Board of Trade, made 
an official inspection of the Seaforth and Crosby tram route, which 
Tuns in connection with the Overhead Railway. Mr. Trotter inspected 
the electrical portion of the line on June 19th. 


Liverpool—Bootle.—The award of the Board of Trade 
arbitrator on the difference between Liverpool and Bootle con- 
cerning the rental of the electric tramway lines laid and equipped 
by the Bootle Corporation has been reported upon by the town 
clerk of Liverpool. The arrangement was—first, that the lines in 
Bootle should be laid by the Bootle Corporation and leased to the 
Corporation of Liverpool at an annual rent; second, that the 
electrical energy necessary to work them should be supplied by the 
Bootle Corporation. Difference arose on both points. The Tram- 
Ways Committee offered a rental of £5,702 6s. 4d., or £1,551 less 
than the sum demanded. The arbitrator awarded £5,798 6s. 4d., the 
anount of the Tramways Committee’s offer, plus £96 per annum 
for repairs to overhead wiring. With regard to electrical energy, 
the Bootle Corporation asked for a guarantee that the committee 
Would take not less than 600,000 units. The arbitrator decided that 





375,000 units should be supplied at 14d. per unit; any further 
supply to be 1d. per unit. On the ground that the Liverpool 
Corporation ought to have begun the service as soon as the lines to 
and through Bootle were complete, the rental was fixed as beginning 
from April ist last. The award also recommended that the lease 
should be for 25 and not 12 years; that the rental for the concluding 
term of 13 years should be £4,776 per annum, and that the fares 
charged in Bootle should be assimilated to those charged in 
Liverpool. 


Middleton.—Arrangements are now almost complete 
between the Middleton Corporation and the British Electric Trac- 
tion Company. These arrangements are that the tramway company 
shall take their power from the Corporation over the whole of their 
route—Chadderton to Middleton, Middleton to Manchester, and 
Middleton to Castleton. The points of difference are only matters 
of minor detail. 


Morecambe,—Satisfactory trials have been made at 
Morecambe of new electric launches, which are the property of a 
syndicate. Arrangements have been made with the Urban District 
Council to supply energy at 3d. per unit. The pressure is 220 volts, 
but by means of a motor-generator close to the landing place the 
pressure is transformed to that required by the boats. The cables 
are then conveyed by an iron main laid underneath the stage to an 
iron standard erected above the ordinary high-water mark at the 
foot of the landing stage, where by means of cables attached to 
watertight boxes at the top of the standard the boats can be charged 
at their moorings. The manager is Mr. J. J. Hargreaves. 


Nottingham.—Rapid progress is being made in the work 
of laying the new track in connection with the Nottingham Cor- 
poration electric tramway system. The first section, now in hand, 
is that from Sherwood to the Great Market Place, along the Mans- 
field Road, the widest and most attractive thoroughfare in the city, 
a distance of about a mile and a half. An electric power station is 
being built at Sherwood, and the work of laying the new metals 
was commenced about two months since. The old gauge is being 
adhered to, so that the newly-constructed track ‘is available for the 
existing horse-traction cars. The scheme includes the reconstruction 
of all the existing tram lines in the city,‘and a number of important 
suburban extensions. 


Oldham.—At the quarterly meeting of the Oldham 
Town Council on Wednesday last week it was decided to apply to 
the Board of Trade or other Governmené department for sanction to 
the Corporation borrowing £280,000 to cover the expenditure to be 
incurred by the Corporation ‘in ‘connection-with the conversion to 
electrical operation of the existitig,.tramways and the tramways 
authorised to be constructed by the. Oldham Corporation Act of 
1899, the purchase of cars and the erection of depéts, &c. Alder- 
man Chadwick (vice-chairman of the Tramways Committee) stated 
that the total estimated cost of the tramway scheme amounted to 
£372,000. The tender of Messrs. W. T. Glover & Co., Limited, of 
Manchester, for the overhead and underground equipment of the 
tramways has been accepted. 


Russia.—It is announced from Astrachan, on the 
Caspian Sea, that an electric tramway has just been completed and 
put in operation in that town. The St. Petersburg branch of 
Messrs. Siemens & Halske has supplied the plant at the power 
station, which comprises three 200-H.P. steam dynamos and a battery 
of boilers fired by liquid fuel. 


Salford.—The Tramways Committee has passed a resolu- 
tion authorising the expenditure of £90,000 for horse traction pur- 
poses pending the completion’ of the electrical system in the 
borough. 


South Carnarvonshire—The Carnarvonshite County 
Council last week had under consideration the plans deposited 
relating to the proposal to make a light railway (4 feet 8 inches 
gauge) on the main road between Pwllheli and Nevin. The pro- 
moters are the North Wales and District Light Railway and 
Electric Power Syndicate, Limited, and they applied for a loan of 
£5,500. The committee of the County Council approved of the 
proposal on condition that the promoters provided a roadway 
along the whole of the route of a width of not less 
than 19 feet 6 inches from the end of the sleepers to the 
foot of the hedge, snd also that the top of the sleepers be 
made level with the roadway, and that all occupation and public 
crossings are paved. There was along discussion on the question, 
and some opposition. A provisional agreement had been made 
with the Cambrian Railway Company to work the railway on receipt 
of 60 per cent. of the receipts. The Lord-Lieutevant opposed the 
project, but he only found two supporters. Mr. D. Lloyd George, 
M.P., overturned the Lord-Lieutenant’s arguments in a very admir- 
able speech in favour of the scheme, and the Council decided to 
vote the money, and to support the application of the company at 
the inquiry. 

Staffordshire.—At a meeting of the Staffordshire County 
Council on Tuesday, the County Lunacy Commissioners reported 
that £3,800 was required for the formation and equipment of an 
electric tramway for goods and passengers from Cheddleton 
Junction up to the Asylum buildings. The report was adopted. 


Valentia (Spain).—From a neatly printed brochure 
issued by the Société Anonyme “ Electricité et Hydraulique,” of 
Charleroi, we gather some particulars of the tramways, 40 km. in 
length, which the above company is converting to electrical working 
in and about Valentia. The population of this ancient city is about 
250,000, and its trade is very important. The tramways up to lately 
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belonged to five companies, four of which, amalgamating, formed 
the “Cie. Générale,” and embraced the principle of electric traction. 
There are four Mathol & Bailly water-tube boilers at the generating 
station, each having 135 tubes, with a heating surface of 213 m?, 
and evaporating 2,800 kg. of water per hour at a pressure of 8 kg. 
percm?, The engines are of the Bollinckx horizontal compound 
type, four in number, and of 300 8.H.P. each at normal full load, 
400 H.P. on overload; the cylinders are 500 and 800 mm. diameter, 
with a stroke of 1m. The fly-wheels are 6 m. diameter, weighing 
16 metric tons each, and run at 75 reyolutions per minute. The 
consumption of steam is guaranteed not to exceed 6 kg. per 
H.P.-hour at full load. ‘The dynamos are of 200 Kw. output, at 
550 volts, 450 revolutions per minute ; they are six-polar, and have 
pulleys 1 m. diameter for driving by rope from the fly-wheels of the 
engines. The switchboard consists of four generator panels and two 
feeder panels, one at each end, positive and negative. The latter 
provides for the control of a motor-driven negative booster, which 
carries 800 amperes with a boost of 50 volts. Double trolley wire 
is used everywhere, the current being collected from them by a 
a sliding bow, movable about a vertical axis. The rails, which are 
joined with Chicago bonds, are of the Demerbe type, of various 
sizes and weights, and give excellent results. The cars carry 
18 passengers seated and 15 standing, and weigh 64 metric tons 
when empty. Each is equipped with two E.H.T.s 30-H.P. motors, 
with side bar suspension. Since its inauguration the service has 
proved very popular, and the receipts of the Cie Générale have very 
considerably increased. 


Walker.—The new Tramways Committee of the New- 
castle Corporation have under consideration the desirability of 
entering into an arrangement with the Walker Council for the 
extension of the Corporation tramways into the urban district of 
Walker, and have appointed a sub-committee. 


Wigan.—The construction of the electric tramways com- 
menced on June 11th, and has since made satisfactory progress. At 
the Council meeting last week, it was ordered that the seal be 
affixed to an agreement between the Leeds and Liverpool Canal 
Company and the Corporation as to the construction of a basin and 
other works at the electric light works. 


Wrexham.—The Wrexham Tramways, Limited, have 
notified the Council that application was about to be made to the 
Board of Trade asking that the time limit for the commencement of 
the works authorised by the Wrexham District Tramways Order, 
1899, be extended to August 1st, 1901, and that the time limit for 
the completion of such works be extended to August Ist, 1902. 
The Council, while protesting against the ‘proposed application for 
extension of time without any reason being assigned, and when the 
Corporation were incurring heavy: expenditure for providing motor 
power under the terms of the company’s provisional order, will not 
in the present instance make any representation to the Board of 
Trade, but would offer strenuous opposition to any further 
application. 








TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—“ A Citizen” writes to the 
Glasgow Mail drawing attention to a proposal by Mr. A. R. Bennett, 
as general manager of the Corporation Telephone Department, to 
pledge the Corporation “to give four months’ free use of municipal 
telephones to certain people as an inducement to give up dealing 
with a commercial firm (who are taxpayers), and get supplied by 
this new trading department of the Town Council.” 

Jersey.—One of the assistant engineers of the National 
‘'elephone Company, Limited (Mz. Phillips), has been visiting Jersey 
regarding the laying of underground wires, a Bill with respect 
to which is now before the Legislative Assembly of the Island. The 
local manager of the National Telephone Company, Mr. John 
Lemon, has been remarkably successful in developing the system in 
Jersey, especially since the introduction of low rates. 


New Atlantic Cable.—The Commercial Cable Com- 
pany’s new cable from the Azores to New York, via Novia Scotia, has 
been successfully laid by the cable steamers Faraday and Silvertown 
and is now completed and in working order. This line, which forms 
the Commercial Company’s fourth Atlantic cable, will connect at the 
Azores with the system of the Europe and Azores Telegraph Com- 
pany, and was opened for business on August Ist. 

*aris—Berlin Telephones.—The 7imes says that the 
telephone is now in operation between Paris and Berlin, the rate 
being 6 francs per three minutes. 


Postal Telegraphists and the Liberal Party.—A 
deputation consisting of Postal telegraphists and other Postal 
workers waited upon Sir Henry Campbell-Bannerman, M.P., on 
Friday, July 27th. The members of the deputation were Mr. S. W. 
Belderson, Mr. Churchtield, and Mr. W. E. Clery. The Leader of 
the Liberal Party was accompanied by his secretary, Captain 
Sinclair, M.P., aud the deputation was introduced by Mr. 8. Woods, 
M.P., and Mr. W. C. Steadman, M.P. The object of the interview 
was to lay before Sir Henry the grievances under which 
telegraphists and other Postal workers suffer, and to clicit 
from him some promise of support on behalf of his party. 
The points dealt with were the restriction of civil and political 
rights by means of Departmental and Treasury regulations ; the 








failure of the Post Office to recognise and allow the full rights of 
combination among its employés; and the desire of all sections of 
the service for a full and impartial Parliamentary inquiry into the 
whole of the questions with a view to a more permanent settlement, 
The questions were fully explained by the three delegates, who 
pointed out that they represented a voting power of 40,000 votes 
and the main direction of those votes would largely depend 
on the assurances received upon the various matters raised, 
Cases were quoted where departmental action ran counter to the 
express statements of Postmasters-General and their representatives, 
and where the rights of combination alleged to be in existence in 
the Post Office were infringed. Sir Henry Campbell-Bannerman, in 
reply, frankly confessed his inability to promise a definite line of 
action for his party, but expressed his sympathy with the desire that 
the legal rights of the employés should not be interfered with by 
the Postal Department upon any consideration. He did not think 
civil servants should be allowed to take an active part in 
political matters, but gave no reasons in support of his opinion, 
With regard to the rights of combination and the alleged refusal 
to receive union officials as representatives of the men, he said he 
did not think the rule that shut out the best informed men a very 
sensible one. If he were head of a department, he would not be 
“too fastidious.” There were different ways of doing things, some 
formal and some less formal. His object would be to get a con- 
tented service. ‘As to speaking for the Liberal Party,” he said, 
“T do not know that I have any great authority for doing so. I 
find sometimes I do not meet with great success in so doing.” So 
he could not pledge his party to give a Parliamentary Committee of 
Inquiry. The deputation then withdrew. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED 

SoutH AMERICAN :— 

Cayenne-Pinheiro .. oe oe -- Oct. 11,1899  .. 

Pari-Maranham es oe ee .«. March 1,1900 .. 

Cearé-Maranham .. oe os os .. Feb, 20,1900 .. 

Iqaique-Valparaiso .. . eo we .. Aug. 2,1900 .. os 

Serena-Valparaiso .. re ‘3 a -- Aug. 2, 1900 -. Aug. 7, 1900 
West InpiEs :— 


Mo'e St. Nicholas-Cape Haitien. . -» March 6, 1900 .. 


Latakia-Cyprus oe ze -. June 20, 1899 

Tarifa-Tangier . -- Jan. 8, 1900 
LANDLINES :— 

CHINESE :— 


Tientsin-Pekin os ee 
Pekin-Kalgan . ee we 
Kalgan-Maimatchin 
Tientsin, via Shanghai 
Tientsin-Niuchwang 


South AMERICAN :— 
Communications with all offices of Columbia 
beyond Buenaventura .. oo os .. January 22, 1900.« 
Ecuador landlines .. - A + -» March 138, 1897 .. 
Landlines south of Macahé (Brazil) .. .. April 25,1900 .. os 
Landlines south of Serena ae ia .. July 30,1900 .. oa 
West Inpi&Es :— 
Communication with interior of Haiti .. July 29,1900 .. Aug. 2, 1900 
” ” ” ” .. Aug. 8, 1900 -. Aug. 4, 1900 
Communication “via Hanekine” interrupted 
on Persian territory ee oe pat +» Feb. 24,1900 .. ee 
Saigon-Bangkok .s ae -. July 30,1900 .. Aug. 8, 1900 


-- Junel2,1900 .. ws 
.. June 14,1900 .. ‘cs 
.. June 80,1900 .. o 
-. June 16,1900 .. 
-. June 18,1900 .. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aarhus, Denmark.—The municipal electrical works 
are wanting “200 pieces electro-meters.” For particulars see 
“ Official Notices ” July 20th. 


Accrington,—The Corporation wants tenders for the 
supply of electricity meters. See “Official Notices” August 3rd. 

Aberdeen.—August 25th. The Corporation invites 
tenders for steel poles, bases and brackets, for tramway equipment. 
See “ Official Notices ” to-day. 

Barnes.— August 14th. The Urban District Council is 
inviting tenders for the supply of pipework, condensers, and over- 
head traveller. Specifications from the Surveyor, Council Offices, 
High Street, Mortlake. Deposit, one guinea. 


Belfast.—August 15th. The Electric Committee wants 
tenders for an auxiliary feed-water heater and piping. See “ Official 
Notices ” July 27th. 


Bradford. — August 13th. The Guardians of the 
Bradford Union want tenders for the electric lighting of the 
workhouse. See “ Official Notices ” July 27th. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
ant me for three francs at the office, No. 14, Parvis St. Jilles, 

t. Jilles. 


Budapest.—October 15th.” The Hungarian Minister 


of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in 
respects, See “Official Notices.” August 3rd. 
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Cupar.—An electric light installation of about 800 lights 
is required for the Fife and Kinross District Lunatic Asylum. 
Application for particulars should be made to the Clerk of the 
Board, Cupar, Fife. 


Dorking.—The District Council are open to receive offers 
for leasing their provisional order. See “ Official Notices” July 20th. 


Edinburgh, — August 13th. The Corporation wants 
tenders for coal-conveying machinery for Dewar Place station. See 
“ Official Notices” August 3rd. 


Fulham.—The Vestry wants tenders for electric wiring 
at the Town Hall, Walham Green. See “ Official Notices ” to-day. 


Germany.—September 10th.— The Hamburg Finance 
Deputation is inviting tenders for the supply and erection of two 
30-ton electric cranes. Particulars may be obtained for 3s. from the 
Secretariat II. der Finanz Deputation (Rathhaus Ober-Erdgeschoss, 
Zimmer 429), and tenders marked. 339 are to be sent to Die Finanz 
Deputation, Hamburg. 


Grimsby,—August 18th. The Corporation wants tenders 
for the supply of a steam engine and dynamo, and extension of 
switchboard. See “ Official Notices ” to-day. 


Halifax.—Tenders are invited by the Town Council for 
mechanical stokers. See “ Official Notices ” July 27th. 


Halifax.—The Corporation wants tenders for the supply 
of incandescent lamps. See “ Official Notices ” August 3rd. 


Leeds, 
of second-hand machinery, at present in use in connection with the 
electric tramways. See “ Official Notices” August 3rd. 





Leeds.—August 14th. The Poor Law Guardians invite 
teiuders for the electric installation of their offices in East Parade. 
Specifications, &c., obtainable from Messrs. Butler, Wilson and 
Ovlesby, architects, 12; East Parade, Leeds. Applications to James 
H. Ford, clerk. 


London.—August 14th The South London Electric 
Supply Corporation, Limited, invites tenders for condensing plant 
and cooling tower. See “‘ Official Notices” August 3rd: 


London.—August 20th. . The Central Electric Supply 
Company wants tenders for boilers and piping, and mechanical 
stukers. See “‘ Official Notices ” July 27th. 


London County Council.—September 22nd. Tenders 
are wanted for boilers, engines, dynamos, &c., at the Horton Estate, 
Kpsom, Surrey. See “ Official Notices” to-day. 

The Town Council invites 


” 


Luton.—September 14th. 
tenders for watt-hour and demand meters. See “ Official Notices 
August 3rd. 


Madrid.—August 18th. Tenders are invited by the 
Spanish Government, not later than August 18th, for the concession 
of a system of electric tramway lites in Barcelona. Some parti- 
culars may be examined at the commercial department of the 
Foreign Office between 11 a.m. and 5 p.m. 


Newcastle-on-Tyne.—August 22nd. The Corporation 
wants tenders for laying five miles of double-line tramway. See 
“ Official Notices ” August 3rd. 


Newport (Mon.).—August 22nd. The Guardians want 
tenders for lighting the workhouse. See “ Official Notices ” to-day. 


Plumstead.—September 19th. The Vestry wants tenders 
for boilers, refuse destructor, steam fittings, economiser; steam 
piping, pumps, &c., &c.; steam generators—two 300-1.H.P.; two 
150-L.H.P.; and one 100-1.H.P.; condensing plant, cooling tower, 
&c.; switchboard; battery; traveller; mains, meters, arc lamps 
and posts, &c. See “ Official Notices ” to-day. 


Portsmouth,—August 15th, The Electric Lighting 
Committee wants tenders for street work for laying cables. Specifi- 
cations on application at the Generating Station, Gun Wharf Road. 


Portsmouth.—September 4th. The Corporation wants 
tenders for the complete equipment of the tramway power station. 
See “ Official Notices ” August 3rd. 


Salford.—August 13th. The Corporation wants tenders 
for lighting cables, tramway feeders, and street lighting. See 
‘Official Notices” July 13th. 


Nalford.—September 3rd. The Corporation wants 
tenders for a lighting switchboard, traction ditto, and balancing 
transformers. See “ Official Notices ” to-day. 


Npain.—Anugust 24th. Tenders are being invited until 
the 24th inst. for the establishment and working of a telephone 
exchange in the town of Ciudad Real. Particulars ; aay be obtained 
from, and tenders are to be sent to, El Gobierno Civil de la Pro- 
Viucia de Ciudad Real, Spain. 









Stockport.—August 31st. The Tramways Committee 
wants tenders for 20 double-deck tramcars with electrical equip- 
ments. See “ Official Notices” July 13th. 3 


The Pacific Cable.—August 14th. Tenders for the 
manufacture and laying in the Pacific Ocean of 8,272 nautical miles 
of telegraph cable are invited by the Pacific Cable Committee 
on behalf of Her Majesty’s Government and the Governments of 
Canada, New South Wales, Victoria, New Zealand, and Queensland. 
See “ Official Notices” July 20th. 


Warrington.—The Corporation wants tenders for electric 
light installations in certain buildings. See “Official Notices” 
August 3rd. 


Warsaw.—August 28th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Acting 
Consul-General at Warsaw stating that tenders are invited by the 
Russian Government, not later than the 28th prox., for the telephone 
service of Warsaw, St. Petersburg, Moscow, Odessa, and Riga 
Some particulars may be examined at the Commercial Department 
of the Foreign Office between 11 a.m. and 5 p.m. 


Whitby.—September 3rd. The Council wants tenders 
for the supply of two water-tube boilers, pumps, condensers, pipes, 
&c. ; two steam dynamos, balancer, and boosters; switchboard and 
connections ; battery ; travelling crane; cables, arc lamps, &c. See 
“ Official Notices ” to-day. 





CLOSED. 


Bootle.—The Town Council have accepted the tender of 
Callender’s Cable and Construction Company, Limited, to supply 
and erect the arc lamps, cables, &c., required for the electric lighting 
of Derby, Rimrose, and Knowsley Roads, for the sum of £6,855 
1s. 5d., together with a further sum of £80 per annum for the main- 
tenance of the cables for 10 years. 


Derby.—The contract for lighting the Infectious Diseases 
Hospital with electricity has been placed in the hands of Messrs. 
Newton Bros., of that town. 


Glasgow.—The Corporation has placed contracts for 
carbons for the street lamps with the International Electric 
Company and the General Electric Company, Limited, for 100,000 
pairs each. 


Hull.—The Contract Journal gives the following list of 
tenders submitted to the Corporation for electric light installation 
and fittings for the Springhead pumping station, near Hull :— 


Walsall Electrical Company, Liverpool wing cing od . £210 0 0 
Lummis, Paterson & Co., Newcastle ee 216 0 0 
Morley Electrical Engineering Company « es ee -- 22 0 0 
Porte, Sykes & Co., Dublin ~.. 3 ofa as -. 25 0 0 
Reame, Wokes & Co, Hull .. es és . 65 00 
Keighley Electrical Engineering Company “s - .. 20 0 0 
King & Co., Hull .. ee eA -- 29817 6 
Corlett Electrical Company, Limited, Wigan we -. 302 0 0 
} Concentric Soa Contract Company, L London aS .. 80 0 0 
Blanchard & Co,, Hull . =e Sr - 310 0 0 
Blanchard & Co. 3 ° es és oe ee ee -. 335 0 0 
Crowther & Co., Manchester .. ss ae oe -. 350 0 0 
Lighting Corporation, Limited, London .. 7 * -. 8393 19 10 
Handley & Shanks, Birmingham os : 503 8 0 


Kingston-on-Thames.—The Cor valida of Kingston- 
on-Thames last week accepted the following tenders relating to 
their electricity works:—Smokeless coal, Messrs. Phillips & Co., 
1,400 tons, at 29s.; small coal, Dinham, Fawcus & Co., 2,200 tons, at 
17s. 5d. (ex steamer) ; foundations for new boiler house, Mr. Stephen 
Kavanagh, £694 17s. 6d.; brickwork and setting for boilers, Messrs. 
Babcock & Wilcox, £960; steam main, valves and feed pump, same 
firm, £807. 

Liverpool,—The City Council has placed a contract with 
Messrs. Willans & Robinson for three sets of plant, similar to those 
already ordered for the Lister Drive and Pumpfields electricity 
works, for £6,939 per set. 

Rochdale.—The Council has given the contract for 
electric lighting at the Technical School to Messrs. Thomas Brown 
and Sons. 








FORTHCOMING EVENTS. 


Monday, August 13th te 17th.--Summer meeting of the Institution 
of Junior Engineers at Newcastle-on-Tyne :— 


Monday, August 13th,—Reception at the Town Hall by the Mayor; visit 
Messis. Swan & Hunter's works; and the works of the 
Electric Supply ape 

Tuesday.—Visit Messrs. Sir W. Armstrong, Whitworth & Co.’s Elswick 
Works; the Neciemaiaen Department of the Durham College 
of Science; and the works of the Newcastle and Dis rict 
Electric L ghting Company. 

Wednesday.—Trip on the river to inspect the Tyne Improvement Commis- 
sioners’ works. 

Thursday.—Excursion to Sunderland to inspect the works of the River Wear 
Commission. 

Friday.—Visit the Allhusen works of the United Allali Comj,any; tke pre- 

liminary works of the Corporation’s electric tramway under- 

taking; summer dinner in evening at ihe County Hotel, the 

president, the Hon. Charles A. Parsons, F’.R.8., in tte chair, 
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NOTES. 


Réntgen Society of the United States, — The 
Réntgen Society of the United States is to meet in New 
York City on December 13th and 14th, 1900, at the Academy 
of Medicine. Notices, which have been sent out, state that 
papers have been promised by eminent men in America and 
abroad, and a very successful scientific meeting is assured. 
There will be offered advantages to the visiting members for 
instruction in X-ray work that cannot be had under any 
other conditions. 





The Belleville Boiler.—Mr. Goschen has now given 
the composition of the Committee to consider this question. 
The members so far are Vice-Admiral Sir Compton Domville ; 
Mr. List, the superintending engineer of the Castle Line ; 
Mr, Bain, the superintending engineer of the Cunard Line ; 
Mr. Milton, of Lloyds; Prof. Kennedy ; an inspector of 
machinery of the Royal Navy, and some other person not 
yet known. The list looks all right. The Admiral we do 
not know. The mercantile marine is well represented in 
Messrs. List and Bain. Prof. Kennedy, as is well known, isa 
thorough advocate for the water-tube boiler which he has 
put in right and left, quite irrespective of any consideration 
for the cheapest fuel available being bituminous, and there- 
fore not suited for water-tube boilers, but we have yet to 
learn he ever advocated any such boiler as one on the 
lines of the Belleville. The Morning Post finds fault 
with the Committee as not having the necessary knowledge. 
It does not think they will be able to appreciate the needs 
of the protective deck in warships. The protective deck 
necessitates engines with short stroke. Ocean liners have 
engines with ‘unlimited stroke.” Therefore the liner 
engineers are unfitted to judge of Belleville boilers as though 
there were any connection between engine stroke and boiler. 
Yet, says our daily contemporary, the protective deck is a 
necessity obvious to everyone. If so obvious to everyone, 
it is possible, that even the Committee may grasp its 
necessity and requirements. As usual with the daily press, 
the whole question of water-tube boilers is mixed up with 
the Belleville in particular. The Hyacinth is to be at the 
disposal of the Committee, and they are also to find out why 
the Huropa failed so badly. If it does its work well the Com- 
mittee will have its hands full, and should produce a 
valuable Blue-book on the subject. We hope it will ‘be 
thorough and independent, for it is high time that the 
Navy was put into a state of efficiency. It must not only be 
the biggest but the best in the world. 





Visit of American Institute of Electrical Engineers. 
—The river party to which the American guests of the 
Institution of Electrical Engineers are invited, will be given 
at Henley, electric launches taking a short run (probably to 
Shiplake and back) before the lunch, which will be at the 
Red Lion ; after lunch the party will proceed to Boulter’s 
Lock by launch, and will return to town by train from 
Maidenhead. The dinner on August 13th will be at 7 for 
7.30 p.m., at the Princes’ Restaurant, Piccadilly. During” 
the morning of the same day, visits will be made to the 
laboratories of the Board of Trade, or (alternatively) to the 
Telegraph Department of the General Post Office, and in 
the afternoon to the Central London Railway, and to the 
Davies Street Station of the Westminster Electric Supply 
Corporation. On August 14th the party will visit the 
School of Military Engineering, and the Royal Dockyard at 
Chatham, and will partake of the hospitality of the Royal 
Engineers’ Mess at lunch. The members of the party have 
been most kindly invited to a reception by Lady Fraser in 
the afternoon. 





Electric Trams at Southend.—The Town Council 
yesterday accepted the tender of a London and Philadelphia 
firm, at £87,500, for certain work in connection with the 
establishment of the electric tramways. 





Royal Assent,—The Royal assent has been given to the 
following Bills :— 


Tramways Orders Confirmation (No. 1) Act, 1900. 

Tramways Orders Confirmation (No, 2) Act, 1900. 

Tramways Orders Confirmation (No. 3) Act, 1900. 

Tramways Orders Confirmation (No. 4) Act, 1900. 

Electric Lighting Orders Confirmation (No. 10) Act, 1900. 

Tramways Orders Confirmation (No. 5) Act, 1900. 

Blackpool, St. Anne’s and Lytham Tramways Act, 1900. 

Ipswich Corporation (Tramways, &c.) Act, 1900. 

Salford Corporation Act, 1900. 

Sheffield Corporation Act, 1900. 

Baker Street and Waterloo Railway Act, 1900. 

Bradford Corporation (Tramways, Gas, and Various Powers) Act, 
1900. - 

Charing Cross and Strand Electricity Supply Corporation, Limited 
(Further Powers) Act, 1900. 

County of Durham Electric Power Supply Act, 1900. 

Halifax Corporation Act, 1900. 

Lancashire Electric Power Act, 1900. 

Lancaster Corporation Act, 1900. 

Liverpool Corporation Act, 1900. 

London County Tramways (Electrical Power) Act, 1900. 

Newcastle-upon-Tyne Electric Supply Company’s Act, 1900. 

Oldham Corporation Act, 1900. 

South Lancashire Tramways Act, 1900. 

West Bromwich Corporation Act, 1900. 

West Ham Corporation Act, 1900. 

London, Walthamstow and. Epping Forest. Railway (Abandon- 
ment) Act, 1900. 

Christchurch and Bournemouth Tramways Act, 1900. 

Coventry Corporation Act, 1900. 

Devonport Corporation Act, 1900. 

Dublin Corporation Act, 1900. 

Hastings Corporation Act, 1900. 

Huddersfield Corporation Tramways Act, 1900. 

London County Tramways Act, 1900. 

London United Tramways Act, 1900. 

Metropolitan District Railway Act, 1900. 

North Metropolitan Electric Power Supply Act, 1900. 

Plymouth, Stonehouse, and Devonport Tramways Act, 1900. 

Rochdale Corporation Act, 1900. 

Southport and Lytham Tramroad Act, 1900. 

Southport Corporation Act, 1900. 

South Wales Electrical Power Distribution Company Act, 1900. 

Liverpool Overhead Railway Act, 1900. 





Institution of Electrical Engineers—Students’ 
Grants.—The Council has awarded the promised grant of 
£5 towards the expenses of a visit to the Paris Exhibition, 
announced in a previous issue of this journal, to each of the 
following students of the Institution :— 

R. L. Pearson 


M. Solomon 
C. T. Stephenson 


J. F, Avila 
A. Buckney 
F. H. Clough 


R. Fisher H. J. Thomson 
A. J. L. Hurst W. A. Toppin 
J. T. Irwin A. J. Tracey 

T. L. James 8. A. Tunbridge 
F. K. Jewson G. E. Turnbull 
L. R Lester J. H. West 


C..N. Nettley F. P. Whitaker 





The Nernst Lamp.—As the New York Electrical Review 
remarks, we hear very little to-day about the Nernst lamp. The 
hopes that were raised to a high point by the announcement of 
Dr. Nernst’s interesting invention have seemingly withered, 
and, continues our contemporary, outside of the Paris Exposi- 
tion, there does not seem to be a-single installation of the new 


lamps in existence. There can be no doubt that the direction 


indicated by the German inventor js one that it would be 
profitable to follow. An increase in the efficiency of trans- 
forming devices for electric lighting would produce a highly 
desirable condition of affairs and greatly aid in the extension 
of such lighting in places where it is now considered too 
expensive. The fact that those of us interested in electrical 
matters know that electric light is not expensive as compared 
with gas or other illuminants is of little importanee, so long 
as the majority of the public are firmly convinced that an 
electric light is a luxury. Asa matter of fact, in cities, it is 
a necessity, and as such is recognised by the more intelligent 
portion of the people. Still, any revolutionary invention that 
would tend to cheapen electric light service would make this 
variety of light more popular, and would go further toward 
driving the gas companies into their proper position—that 
of supplying a convenient source of small power and heat. 
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Electric Railways in America.— Our New York 
namesake delivers itself as follows :—“ It seems strange that 
in all the building of electric railways which is now going on 
in the United States, not one single polyphase system has 
been installed. We have numerous and increasing examples 
of combination systems in which polyphase currents are 
venerated at a central point and transmitted at high tension 
to sub-stations and there redistributed as direct current to 
the line. If it were possible to construct motors and car 
cjuipments using a polyphase source of supply directly, all 
of the expense and ‘complexity of the sub-station could be 
avoided, and a highly efficient and a highly satisfactory 
variety of distribution secured that would make easy the 
somewhat difficult problem of long-distance electric railroad- 
ing. AJl of the European experiments that have been made 
in this direction have met with a flattering degree of success, 
und it seems time, certainly, that American engineers should 
take up the question-of the direct application of this variety 


of current to car motors. It seems as if the time is ripe, 


for the simplicity, mechanical strength, high efficiency, and 
other desirable qualities of the induction motor lend them- 
sclves with peculiar readiness. to electric railroad work. It 
is probable that there .are difficulties connected with the 
starting of such motors under load, but these difficulties are 
hy no means insuperable, nor do they entail any great com- 
plexity of apparatus or design. The question is one that is 
certainly worthy of the attention of all interested in the 
advance of the electric arts, and especially of those railroad 
inanagers who are following the natural tendency of progress 
in this country and amalgamating together various short 
lines of trolley road into long systems.” 





The Paris Exhibition.—A meeting of the Exhibitions 
Committee of the London Chamber of Commerce was held 
on Tuesday, Sir Albert K. Rollit, M.P., presiding. It was 
decided (says the Times) that the chairman should be 
requested to prepare a general report on the subject of the 
Paris Exhibition and the action of the Royal Commission 
with reference to the British section and other matters 
alfecting British exhibitors. With a view to ascertaining 
the relative positions of the various countries participating 
in the Exhibition and of obtaining information for the 
various trade sections of theChamber, it was also agreed to 
request a number of representative gentlemen to prepare 
special reports on the various departments of the Exhibition 
with which they were specially competent to deal, including 
cducation and instruction, works of art, appliances and 
general processes relating to literature,: science and art, 
mechanical engineering, electricity, civil engineering, agri- 
culture, horticulture and arboriculture, forests,food products, 
mining, metals, decoration and furniture, textiles and 
clothing, chemical and various other industries. 





5 


Obituary.—It is with much regret that we have to 
announce the death of one of Messrs. P. R. Jackson & Co.’s 
pupils at the front, viz, Mr. David Rew, B.A., Student 
Inst.C.E., who fell whilst fighting with the Imperial 
Yeomanry at Lindley. Mr. Rew, who was 23 years of age, 
Was a young engineer of great promise, and may be remem- 
ered for the brisk contest which he carried on in our 
columns‘some months ago, Unfortunately, Mr. Rew was an 
only son, and we have no doubt the sympathies of our readers 
will be extended to his mother and sisters in their sad 
bereavement. 

The death is also reported of Mr. Clement Clarkson, 
clectrical engineer, of Sunderland and Newcastle, at 
lewetsdorp, South Africa. Mr. Clarkson was a member of 
~ [ nh Yeomanry, which he joined when it was first 
orme 





Marriage.—A marriage has been arranged, and will take 
place in October, between Robert. Percy Sellon, son of the 
late Col. Robert Sellon Sellon, Royal Engineers, and Gwenyth, 
cldest daughter of the Rev. Canon Dundas, rector of Albury, 
Surrey, 





Long-Distance Telephony. —wWith reference to Mr. 
H. T. Wade's letter in our “Correspondence” columns 
(page 174, August 3rd) we cannot refer the writer to any 
existing long cable telephone line, as at present none, as far 
as we are aware, actually exists. We are, however, in a position: 
to be able to give him the following information, of which 
we have personal knowledge. Experiments made on actual 
submarine cable (this cable being laid and not simply coiled 
up ina tank). (1) Length of cable 63 knots, K R 7,900, 
speaking good, volume of sound ample ; (2) length of cable 
84 knots, K R 13,900, conversation easy but on the com- 
mercial limit. ‘These experiments, it should be stated, were 
made with ordinary good telephonic. apparatus, i.¢., not 
with a specially powerful form, and were made under actual 
conditions such as would occur in practice. The K R law 
cannot be rigidly accepted -as being correct in its simplest 
form, as there seems little doubt that the relative value of K 
and R. has an important bearing upon the limit of telephonic 
speech, é.¢., that a greater K R can be spoken through when 
K is small compared with R, thus, although a K R of 
13,900, made up wholly of submarine cable, is on the limit 
of good speaking, yet’a K R of 17,000, made up partly of 
cable and partly of landline, has given good commercial 
speech. With reference to the artificial cable, we were 
misled by Mr. Wade’s description of the same, as he states 
in his paper, “each being equivalent to one mile of cable, 
with a resistance of 9 ohms and a capacity of ‘074 micro- 
farad.”” This would be usually understood in the sense we 
had taken it. Dividing, however, 125 by 2, we still have 
62°5, which is much beyond Mr. Wade’s limit of 27. 
Experience with both laboratory and actual experiment, with 
reference to telephonic speaking, has proved that in many 
cases the former is very misleading unless taken in con- 
junction with the latter, and unless very great care has been 
taken in the design of the artificial cable. 





Information. Wanted!— To some men’s ways of 
thinking there is no limit. to the duties of the latter-day 
editor. He must: know something about everything, and be 
prepared to divulge everything he may know without fee or 
favour, for the mere asking. Electrical editors are no excep- 
tion. We have ourselves been asked, in our editorial 
capacity, to recommend a suitable scheme for the lighting of 
a certain town ; to write giving general information regard- 
ing the electric light ; to advise consulting engineers whether 
they should do so and so under such and such circumstances. 
Now such things as these are bad enough, though perhaps not 
altogether outside the bounds of reason, but we have never 
before been asked to say how much a clean board costs. 
Such a request has come to us accompanied by a string of 
other questions. We ought perhaps to refer the inquirer to 
some lady accustomed to apartment letting, to the Hotel 
Cecil, or even to the Timber Trades Journal, .We print 
the letter, with apologies to the writer (whose name we 
suppress). 


To Alabaster, Gatehouse & Co., London. 

Sir,—I wish to get apprenticed to an electrical factor and con- 
tractor. Iam 24 years of age. Iask you to kindly give me any 
information : first, about a good reliable house (both a manufacturer 
and contractor) ; second, about fee to be paid, and the best way to 
pay, in instalments or? third, the number of years to serve, and 
what is the best term, two years or more ? fourth, what is the best 
branch of the profession. Kindly tell me also what it costs for 
board per month, ordinary clean board in an English town. Please 
answer ms as soon as possible, and oblige 

Yours sincerely, 
Reply to 





Modification of Tenders.— Apropos of the Bradford 
Corporation contract matter, to which reference is made in 
our other columns- this week, it is of interest to note the 
finding of the War Office Contracts Committee which has 
just. been sitting in London, The Westminster (azette 
says:—“So far as the majority of the Committee are 
concerned, the Kynoch affair ends with the recommendation 
that ‘in any case in which it might be thought desirable to 
allow a tender to be modified, a like opportunity should be 
afforded to all the firms tendering.’ It is astonishing that 
such a recommendation should have to be made.” 
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Electricity for Indian Mines.—According to the 
Financial Times, the. announcement made by Lord Ribbles- 
dale at the meeting of the Read Block Company on Thurs- 
day last week to the-effect that an arrangement has been 
made with the Mysore Governmentfer the transmission of 
electrical power for the Cauvery Falls to the Kolar Field was 
one calewlated to-interest in no small degree those concerned 
in the progress ef the Indian gold industry, and more 
especially those who have money invested im the shares of 
the mining companies. Beyond expressing the theught that 
the scheme would tend very much to decrease the working 
expenses all over the Kolar Field, and opining that it would 
probably take two years to complete, Lord Ribblesdale made 
no further mention of the project, but we learn that the idea 
is to harness the falls of the Kaveri, or Cauvery, a great 
river of Southern India, which flows with a generally 
south-eastern direction across the plateau of Mysore, for the 
generation of electricity, which will be conveyed to the 
mines, about 100 miles distant. The terms of the proposed 
arrangement to be entered into with the Government, which, 
it is worthy of note, sent a representative to America and 
elsewhere to study similar projects, have not been made 
public, but we understand that the cost of the installation at 
the falls, as well as of such machinery as will be required at 
the various properties to enable them to adopt the new 
motive power, is to be borne by the Government, which will 
be gradually repaid by the addition of a certain sum to the 
amount charged for the power supplied. At first some 
4,000 H.P, is expected to be needed, and even with this 
limited amount a great saving is expected to be realised by 
the companies, in that the cost per horse-power will be much 
less than under the present system. 





Presentation.—On Monday, 6th inst., a number of his 
late co-workers and friends assembled at the Ferranti 
Social Club to present to Mr. Wm. Muir, who has been 
foreman over the winding and transformer departments 
for over three years at the above works, with a silk 
umbrella, gold mounted, and ivory handle, on the occasion 
of his going to fulfil an important post in the works of 
Messrs. Johnson & Phillips, Old Charlton, London. A 
similar present was also made to Mrs. Muir. 





Personal.—At the last meeting of the Salford Corpora- 
tion an advance in salary from £160 to £250 for Mr. F. W. 
Wilkinson, electrical engineer pro fem., was agreed upon. 

It has been decided to invite Mr. Alderman Lloyd 
Higginbottom, chairman of the Electricity Committee of the 
Manchester Corporation, to accept the office of Mayor for 
the ensuing 12 months. 

Mr. 8. H. Short, Technical Director of the English 
Electric Manufacturing Company, Limited, has been appointed 
by the Commissioner-General of the Paris Exposition an 
official delegate of the United States to.the International 
Congress of Electricians which meets at Paris on the 18th 
of this month. Mr. Short served on the International 
Congress of Electricians at Chicago in 1893 as member of 
tlhe Advisory Board, and was also a member of the Inter- 
national Congress held at Philadelphia in 1884. 





The Building Trades’ Gift to the Nation.—We have 
received from Mr. McMillan, Hon. Sec. to the Committee of 
the Electrical Section, a copy of the specifications issued 
by the Committee for part of the electrical installation 
required for the Home of Rest for Discharged Soldiers. 
Intending donors are requested to name a sum which they 
would be willing to contribute in cash as an alternative, in 
order to provide for the cost of labour. The plant. will con- 
sist of two boilers, with pumps, tank, feed-water heater and 
piping ; two compound engines of 50-1.H.P., coupled either 
- direct or by belt to 30-Kw. dynamos, with boosters of 64 Kw. 
coupled to the armature shafts; 1-ton traveller; switch- 
board ; 60-cell storage battery of 900 ampere-hour capacity ; 
mains, wiring, switches, lamps, &c., and a few motors. We 
trust that the appeal of the Committee will meet with that 
hearty response of which its object is worthy. 








Bolton Electric Tramways.—The income from the 
Corporation electric tramways for the last quarter. wag 
£16,596 7s. 4d., which, after allowing the usual payments 
for working expenses, leaves a profit Of £4,791 4s. The 
number of ¢ar-miles travelled were 304,574, and the units 


consumed 330,220, The number of passengers carried 


during the three months was 3,979,055 ; the total income 
per ieee was 12°36d., and the total cost per car-mile 
9*14d. 





Bolton Vacaney.—The applications for the position of 
electrical engineer to the Bolton Corporation in succession 
to Mr. Arthur Ellis, M.I.E.E., who goes to Cardiff at 
the end of this month, numbered 44, but these have now 
been reduced to 12. Before interviews’ are arranged, there 
will be a further reduction in the number. 





Appointment Vacant.—The Watford Council want an 
assistant engineer for the electricity undertaking at £100 
per annum. See “ Official Notices ” to-day. 





Taunton Electricity Works.—On Wednesday next, 
August 15th, the Mayoress will set in motion the new 
machinery at the Corporation electricity works. 





Deaths by Lightning in America.—Statistics of death 
by lightning in the United States in 1899, collected by the 
Weather Bureau, show a total of 536. A_ negligible 
quantity ? 





| 


——————— 





SUPPLY STATION ACCOUNTS. 


Tue stage has been reached when the Bury 
Bury Corporation electricity undertaking accounts 
Corporation show a surplus instead of a deficit, and this has 
Electricity been attained on an output of little over 200,000 
Accounts. units. The capital expenditure is increased by 
almost exactly the same sum as in 1897-98, 
while the load is exactly the same amount above 1898 as that year 
was over the preceding one; but the units are increasing more 
rapidly, owing to the extended use of arc lamps for street lighting, 
(31 ares are now in operation), and partly to the maximum demand 
tariff which encourages the long-hour consumer.” As a result, the 
load factor, which was 9 per cent. in 1898, is now 124 per cent. 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure £33,079 £10,715 £7,636 
Number of units sold... i 115,853 218,395 97,542 
Maximum load in Kw. ... ses 144 197 53 
Gross revenue a a ide £2,183 £3,645 £1,462 
Gross profit £1,071 £1,986 £915 


Average price per unitsold ... 4°35d. 3°95d. — ‘40d. 


The satisfactory growth of the business is shown by the figures 
below :— 
Units 
Con- Lamps private Public Maximum Load 
Year. sumers. connected. lighting. Power. lighting. load. x.w. factor. 


1496 4l 2,481 _ _ -- - 

1897 84 6,155 59,804 160 4,498 91 8% 
1898 144 10,275 103,019 8,94) 8,885 144 9% 
1899 198 14,738 159,562 8,828 45,505 197 124% 


The revenue from all sources has fallen by *42d., but the 
total costs have done more even than this for they show a reduction 
of 44d. per unit. Mr. S. J. Watson, who has every reason to be 
satisfied with the accounts, recommends that no alteration in price 
be made until January, 1901, a safe and proper course to adopt if it 
be desired to maintain a surplus. 
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REVENUE STATEMENT. 


1898. 1899. 
Gross. Perunit. Gross. Per unit. Increase. 
£2,102 4°35d. £3,507 3°95d. —°40d. 
81 ‘17d. 118 ‘13d. —‘04d. 
os 02d. +'02d. 


Sale of energy .. oe 
Meter rents, &c. 

Supply of lamps, &e. .. 
Sundry fees 





Gross revenue £2,183 452d. £8,645 410d. —‘42d. 





An additional expenditure of £135 has been necessary on account 
of the advance in the price of fuel, the average price paid during 
the 12 months being 9s. 64d. per ton as compared with 6s. 11d. per 
ton in 1898. . Although the price of fuel per ton gives an advance 
of 38 per cent., there is only an increase of 184 per cent. 
in the item per unit sold, a result attained by greater economy 
in the running of the works, due to the larger output and 
better load factor. We regret to note that at Bury the distri- 
buting cables have been the cause of some anxiety owing to the 
breakdown of the vulcanized india-rubber. In the “costs” the fall 
in wages balances the rise in coal, and the “ works’ cost” remain 
practically unaltered. The improvement in the “total costs” is 
attributable to the reduction per unit on rent, management and 
establishment charges. How Mr. Watson managed to reduce his 
total charges against rent, rates and taxes is not explained, and is of 
interest, being most unusual. 


Cost OF PRODUCTION. 


1898. 1899. 
Gross. Per unit, Gross, Per unit. Increase. 


ps e oats wales aah a tna £225 ‘47d. £489 *bdd. + ‘08d. 
, wi ’ e * * 
room stores and ph a } 51 10d. 98 11d. +-01d. 
Salaries ee os 
a istribu- 
tion and attending publiot 243 ‘50d. 377 42d. —-08d. 
lamps. 


48 10d. 88 °10d. 00d. 


Repairsand maintenance of 
buildings, engines, boilers, 
dynamos, &e. 


Works costs ... £567 117d. £1,052 1°18d, +-01d. 
Rent, rates and taxes. 209 ‘43d. 179 =°20d, —-23d. 
men expenses, 2 
salarie z ‘ 279 ‘58d. 353 40d. —18d. 





salaries of managing engi- 
neer, secretary, clerks, &c. 
General establishment 





ccinlog, Ing ahatees ood 57 12d. = 74. 08d. — “04d. 
insurance, 
Other expenses so) =e 208 1 
Total costs £1,112 2:30d. £1,659 1°86d. —-44d. 





The increase in gross profit by £900 has provided the £400 to 
cover the additional charges for interest and sinking fund and £500 
by which the loss of over £300 has been turned into a surplus of 
nearly £200. The results, both technically and commercially, are 
therefore very good indeed. 


Prorit STATEMENT. 


1898. 1899. 
Intevesbon Mea@h.,. = oes ok ee cs, 2 NO £995 
Sinking fund for repayments .. .. ‘ie 631 808 
Net profit carried to credit of gereral rate —336 183 
Gross profit eS Geta: eee £1,986 








Tue report for the first of the two years 
Wolverhampton dealt with below gives an opinion which ex- 
Corporation plains the appearance of an extraordinary item 
Electricity in the accounts of the Wolverhampton muni- 
Accounts, cipal electricity undertaking for last year. The 
Electric Lighting Committee state that, in 
their opinion, the breaksdown of supply in 1898 were attributable 
to a certain risk of accident inseparable from the high tension con- 
tinuous current system, but that the conversion to the three-wire 
system, an expenditure for which had been sanctioned by the Town 
Council, would enormously reduce the possibility of further breaks- 
down. The year 1899 was one of exceptional difficulty, as the 
alteration in the system of supply necessitated two systems being 
in operation for the latter six months, involving considerable addi- 
tional expenditure out of revenue on account of working costs, 
more especially in the consumption and cost of fuel. 


GENERAL STATEMENT. 


1898, 199. Increase. 
Total capital expenditure .. £49,834 £74,066 £24,232 
Number of units sold... ... 371,830 482,277 110,447 
Maximum load in 32 watt lamps 19,932 25,184 5,252 
Gross revenue... bys » £7,746 £9,476 £1,730 
Gross profit re “G » £3,637 £8,882 — £256 


-\verage price per unit sold... 4°90. 461d. — ‘29d. 





The gross profit has fallen, notwithstanding a large increase in 
revenue, but this has been caused by the appearance of an extra- 
ordinary item in the costs sheet of over £900, which represents the 
re-wiring of armatures and the altering of fittings, changing 
lamps, &c., of 121 consumers to suit the increased pressure of 
supply. 

The revenue account is very satisfactory from the fact that the 
use of electrical energy for power purposes is increasing. Private 
consumers of the better class are also being connected in increasing 
numbers. The growth of the department’s business is shown by the 
following figures :— 


No of 
No. of Increase Increase No.of Increase ,; ; 

Year. _ con- poms per units per © a — 
sumers. Cent. ooteg, cent. sold. cent. 7 

1895 113 8,941 Zs 191,701 ce £1,403 ‘+0 
1996 164 86 11,307 26 224,709 17-2 ee £226 
1897 208 85 14,151 25°2 291,233 29°5 590 
1898 276 82°7 . 19,932 40°8 871,880 275 1,005 
03 


1899 864 88 5,184 263 482,247 - 29°7 iS 4 


From May, 1898, the rates charged were :—Power, 2d. per unit 
for first two hours daily and 1d. after; for lighting, 6d. per unit for 
two hours daily from September 30th to March 31st, and~ one hour 
daily from April Ist to September 29th, and 3d. per unit for all 
after the above two hours and one hour daily use respectively. 


REVENUE STATEMENT. 
1898. 1899, 
Gross. Per unit. Gross. Per unit. Increase, 


Sale of energy .. £7,599 490d. £9,260 461d. — ‘29d. 


Meter rents, &c. re 139 ‘09d. 178 ‘09d — ‘00d. 
Supply of fitti d k F F > 
ps formar wore 8 ‘Old. 88 ‘02d. + ‘Old. 
Sundry fees, &c. ee 





Gross revenue £7,746 500d. £9,476 4°72d. — -28d. 





The general character of the costs sheet has already been referred 
to, but Mr. Shawfield may be considered to have done very well 
with a rise of only 38d. in total costs, when “coal” is up “33d., and 
the total of “repairs” -43d. The figutes for the current year should 
show excellent progress. 


Cost oF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Perunit Increase. 


Coal..= .. .. .. -. £950 ‘61d. £1,888 “94d. +°33d. 
Oil, waste, waterand engine} 356 204. 364 *ISd. —“04d. 
ae ee yee 

Sullmantaiesiaoen 4 1,216 “79d 1,394 °69d. —-10d. 
Re ren of — —— 

epairs and maintenan 9 *16 ; 

Buildings, engines, ollers, | 300 = 19d. pa — <a 


dynamos, &c, 
Works costs ... ... £2,802 1°81d. £4,885 2°48de + °62d. 


Rent, rates and tax “ . ° —" 

Ma Loe 2 = sini 133. 09d. 183 °09d. 00d. 
gineer, pater nmay: Sw 764 49d. 712 “35d. —-14d. 
Cy 


General - establishment 
410 





charges, stationery and 
printing, law charges and 
insurance 

Other expenses ee 


“26d. 314 *16d. —-10d. 





Total costs «- £4,109 265d. £6,094 3°O8d. +°38d. 





* Changing over system of distribution of electricity. 


The amount in hand on account of the working of previous years 
was £416. The profit made in 1899 was added to this and the sum 
set aside to form a reserve fund. 


. 


Prorit STATEMENT. 








1898, 1899, 
Interestonlosns.. .. .. «o .. £1,820 £1,655 
Sinking fundforrepayments .. .. .. 1,312 1,324 
Net profit carried to reserve fund .. ¥ des 403 
Ps ” forward .. oe +» 1,005 ea 
Gross profit 4 -. £3,637 £3,382 














CITY NOTES. 


Castner-Kellner Alkali Company, Limited. 


AN extraordinary general meeting of this company was held on 
Wednesday at Cannon Street Hotel, when certain resolutions were 
passed for effecting the purchase of the undertaking and assets of 
the Aluminium Company, Limited, and for the purpose of carrying 
the necessary agreement into effect authorising the borrowing, in 
addition to the £150,000 already authorised, of additional sums not 
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exceeding in the whole £120,000, making the total amount which 
the board may borrow £270,000; also increasing the capital of the 
company from £300,000 in £1 shares io £450,000 in £1 shares; and 
authorising the board to allot 130,000 of such shares as fully paid 
up towards payment for the properties to be acquired from the 
Aluminium Company, and to dispose of the remainder as they think 
fit. 'These resolutions, as well as those connected with the directors 
and their remuneration, were all passed unanimously. 

Mr. W. Maruer, M.P., who presided, explained the proposals to 
the meeting at some length. He stated that since the completion 
of the Castner-Kellner works, and the successful prosecution of the 
industry they had established, the directors had from time to time 
considered the importance, for the future development of their 
undertaking, of adding to it other branches of commercial manu- 
facture, and they had endeavoured to discover what might profitably 
be joined up to the manufacture of the caustic soda and bleaching 
powder, which were their present products, such other chemical 
manufactures by the electrolytic process which would enlarge the 
scope of their operations, and add to them one which had been 
already successfully established. In the course of those con- 
siderations it had happily come before them, without their seeking 
specially for it, to consider the question of joining with the 
Aluminium Company, of Oldbury, near Birmingham, since that 
company’s requirements for the future needed considerable addition 
to their business to render it necessary for them to obtain cheap 
steam and electrical power, and enlarge very much their products. 
The directors of the Castner-Kellner Company looked at the 
position of the Aluminium Company with great interest, 
and providing satisfactory arrangements could be made, it was 
evident that it would be a desirable thing if the two companies could be 
joined together in one large electrolytic company. Under such con- 
ditions they foresaw that not only the products which they were 
now producing could be continued with better results, but also that 
they must prepare for still further extensions in the future arising 
out of the benefits and success that such a combination would 
probably bring about. The opportunity had been seized upon very 
cordially by the directors. There was a natural bond between the 
two companies; the Aluminium Company were the vendors to the 
Castner-Kellner Company of the patents under which the company 
was carrying on its operations. The connection was intimate in 
consequence of the considerable quantity of product which the 
Aluminium Company had always taken from this company. Their 
caustic soda was proved to be admirably adapted—owing to its 
purity—for the chief manufacture of the Aluminium Company, and 
they had been large customers. The chairman then proceeded to 
explain the capital, &., and position of the Aluminium Company, 
which, together with the consideration to be paid, is ‘briéfly set out 
in the circular which we print below. The directors anticipated that 
when the new works for the manufacture of: sodium were estab- 
lished at Weston Point and they are using the Castner-Kelner com- 
pany’s power plant there would be a very large saving made in the 
manufacture of sodium, and the additional saving of being able to 
put the sodium required by the Aluminium Company by means of 
a pipe from the works into their department, and so a saving would 
be made on the packing and carriage and incidental. loss of trans- 
porting the caustic soda, A portion of the shares held by the 
Alumiiium Company were in companies working patents of theirs 
in Germany and Niagara Falls for the manufacture of sodium. The 
German company had only just started, but had good prospects. 
The Niagara Chemical Company were paying very large dividends. 
There were also shares in Matthiessen’s Alkali‘Works of America. 
If the resolutions were passed, they would have to be submitted to 
another meeting as special resolutions, but before the amalgama- 
tion could be effected the consent of the debenture holders in the 
Castner-Kellner Company must be obtained, and a meeting for that 
purpose was to be held that afternoon. Shareholders of the 
Aluminium Company as well as the debenture holders had agreed to 
the scheme. They now awaited the resolutions of the Castner- 
Kellner Company. One of the company’s patents—the Kellner 
patent—had been the subject of litigation for some time past. It 
was promoted by this company to oppose what they alleged to be 
an infringement by a company recently brought into ekXistence. 
After having passed through the vicissitudes of the several. 
Courts, the House of Lords on their appeal from the Lower 
Court gave judgment against them on a legal technical point, viz., 
disconformity between the provisional and the complete specifica- 
tion. Whether they would amend the specification or not they had 
not decided. It was clear that they were amply justified in bringing 
the action for infringement, because he thought infringement would 
have been clearly allowed if the patent had not been unsound 
on the ground of disconformitys The other allegations 
and claims made by. this company had not been decided, or 
tried because the patent was considered to be unsound. 
The Kellner patent was not being worked by them. They 
had_ several patents connected with their industry. They 
acquired the Kellner patent for the purpose of covering as much 
ground as possible, and protecting the Castner patent. The result 
of the litigation made no difference to the company’s position, and 
they would continue to manufacture as heretofore under the im- 
pregnable situation of having the patents they relied upon abso- 
lutely sufficiently strong to maintain under any circumstances. In 

_addition to the patents they had, during their development of this 
“enterprise, discovered for themselves so many things more valuable 
than patents, that personally it did not concern him if their patents 
were attacked or not, although they were compelled to take up the 
defence, so that it should not be assumed that their patents were 
open to doubt. They were very much strengthened in their patent 
rights by the fact that the Rhodin and the Kellner patents were the 
subject of litigation in Germany, where the patent law was infinitely 
superior to the English law. There a law suit was brought by the 


. 





Kellner patent owners against the owners of the Rhodin for in- 
fringement, and the judgment had been pronounced entirely in 
favour of the Kellner patent, the Rhodin being declared an infringe- 
ment. There the plain issue of infringement was tried, not dis- 
conformity. 

The agreement for the purchase was read in abstract by the 
solicitor (Mr. Hawes). 


The circular issued to the shareholders reads as follows :— 


You will find overleaf a notice of an extraordinary general meeting of the 
members of this company, to be held on August 8h next, called to considera 
provisional agreement, which has been entered into by your directors, for the 
amalgamation of this company with the Aluminium Company, Limited, which 
is proposed to be carried out by the purchase by this company of the under- 
taking and assets of the Aluminium Company, other than the shares held by 
them in this company. According to the balance-sheet of the Aluminium Com- 
pany, made up to March 8ist last, copy of which is sent herewith, the assets of 
that company stood at £809,683, but from this must be deducted £66,000 
the par value of 66,000 shares of this arm ge (at which price they 
are taken in the balance-sheet) not included in the purchase, making 
the amount £243,688. The consideration to be paid to the Aluminium Com- 
pany is to be satisfied by the ‘allotment of 180,000 shares of £1 each, 
fully-paid, to this company, and this company is to take over their 
debenture debt by allotting to their stockholders £90,000 of debenture stock, to 
rank pari 3. assu with the £150,000 of the existing stock of this company. This 
company is to pay the liabilities of the Aluminium Company, but will be 
entitled to the profit made by them from March 8lst last Your directors are 
of opinion that these profits may be considerably increased by the removal of 
the works now at Oldbury to this company’s works at Weston Point. where 
sodium can be produced at a lower cost, owing to electric power being cheaper, 
and to caustic soda, which is so largely used in the process, being manufactured 
on the spot. The t of the debenture stockholders of this company, 
authorising the issue of the further sum of £100,000 to rank pari passu with the 
existing debenture stock of £150,000, will have to be obt d. A meeting o 
the debenture holders will be held, when the necessary resolution will be sub- 
mitted for their consideration. Your directors feel it right to say that they 
recommend the purchase. 











Central London Railway Company. 


Tux directors’ report for the half-year ended June 30th, 1900, reads 
as follows :— 

“The expenditure for the half-year amounted to £185,712 6s. 4d., 
the total to June 30th, 1900, being £3,353,596 13s. 4d. The directors 
hoped to be able to open the railway for traffic in the early part of 
July, but their expectations were not fully realised, some modifica- 
tions in the plant being found necessary during the experimental 
working, ‘as explained in the engineer’s report. The approval of 
the Board of Trade having been given, the railway was opened for 
trafic on Monday, July 30th. In anticipation of the opening, 
H.R.H. the Prince of Wales, at the request of the directors, kindly 
inaugurated the undertaking by accompanying them, and other 
gentlemen connected with the company, in the first train that 
carried passengers over the whole length of the line. His Royal 
Highness was much interested; and cordially wished success to the 
new enterprise. As acommencement, a week-day service of trains 
will be run from about 5.0 a.m. to 12.0 p.m. at intervals of five 
minutes, but more frequent trains will be provided, especially 
during the busiest hours of the day, as soon as practicable. A 
reduced service will be run on Sundays. Provision bas also been 
made for the conveyance of workmen in accordance with the Com- 
pany’s Acts of Parliament.” 


ENGINEERS’ REPORT. 

GENTLEMEN,—On March Ist the first.experimental train’ was run between 
Shepherd’s Bush and Queen’s Road, with the sub-station at Not ing Hill Gate 
in operation, 

Three months later trains commenced running between Shepherd's Bush and 
the Bank, with the sub-stations at Notting Hill Gate, Marble Arch, and Post 
Office in operation. 

The results in all instances were satisfactory. 

The electric lifts have passed all tests without difficulty. 

The generating plant at the depét and the electric locomotives and carriages 
have fulfilled our expectations. 

Although every effort has been made to complete the line at the earliest 
possible date, our anticipations have been somewhat disappointed, owing 
partly to labour difficulties and partly to the introduction of minor improve- 
ments suggested by practical experience in the experimental working of the 


plant. : 
We are, gentlemen, yours faithfully, 


Fow.er & BAKER. 


The tenth half-yearly meeting of the shareholders of this railway 
was held on Wednesday at the Holborn Restaurant, Sir Henry 
Oakley (the chairman) presiding. 

Before moving the adoption of the report, the CHarrMan said that 
the proprietors now numbered 2,008, which was an increase of 97 
since the last meeting. Continuing, he said that the board would 
desire to congratulate the shareholders most heartily on the suc- 
cessful completion and opening of the undertaking. On July 30th 
they were able to commence running trains, and from the hour of its 
commencement down to the present time there was every indication 
that the most sanguine estimates as to its utility and popularity with 
the public would be realised. He must do their. engineers and con- 
tractors the justice to say that they had worked hard and loyally to 
ensure the line being opened as quickly as possible. They would 
see by the accounts that in the half-year they had only spent about 
£185,000—very much less than they had ordinarily spent in the 
same period. That was really due to the fact that the body of the 
works had been completed, and that the lighter works of the 
stations, the electric lighting gear, &c., though, occupying time, had 
not absorbed so much money. They would, perhaps, like to know 
how they stood for capital expenditure, and on that point, without 
committing themselves to a final statement, but having carefully 
revised all their estimates of work yet to be done and paid for, they 
had every reason for the faith that was in them when he said that 
they believed the whole undertaking would be completed for the 
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original capital, and that unless their business so expanded’as to 
render a further large expenditure necessary, they would not, at all 
events at present, require any authority to raise further money. It 
was due to his predecessor in the!chair, and to the board, to state 
that the results of their examinations of their contracts made four or 
five years ago showed that they had the prescience to foresee 
what the probable expenditure would be. They were aided 
by close estimates from their engineer, and their care in that 
respect was rewarded that day when they found themselves in the 
position — most unusual with any new undertaking— especially 
with an undertaking like theirs, replete with hidden dangers, and 
difficulties due to underground works—of finding their estimates 
sutflicient. Notwithstanding those difficulties and dangers the 
estimate the boatd made had been well maintained, and would not 
result in disappointment. There was a large sum due to the 
coutractors, for the arrangements. made by the board had this 
creat merit, that the contractors were to be paid a proportion of 
their expenses by debentures, but those debentures were not. to 
bear interest until the line had been completed, and opened for 
trailic. It was hardly possible to conceive a greater inducement to 
a contractor to push on with the work, seeing that until it was 
completed, he was deprived of the interest- on -the sum 
of £500,000. The shareholders would be pleased to know 
that the Board of Trade gave their approval to the opening of 
the line in the following terms :—“ The work throughout appears to 
be of a very substantial nature, and no money or effort has been 
spared to render the railway as complete as possible in every detail.” 
Although only opened. for traffic on July 30th, they had been 
working more or less. diligently during the half-year. Practically 
ste) by step and yard by yard as the railway was completed they 
obtained possession of it for the purpose of testing in a practical 
way the road, line, stations, lighting the carriages, &c., and they 
tovk that opportunity of training the staff, because the work was 
somewhat unusual even for railway men ;- happily, under the 
admirable management of their general manager, Mr. Cuningham, 
they were enabled on the day of opening to do so with a complete 
and efficient staff, who had carried on the work since in a most 
highly satisfactory way. He would like to refer to the 
obligation the board were under to H.R.H. the Prince of Wales 
who kindly inaugurated the undertaking. For some time H.R.H. 
had taken a deep interest in their enterprise, and when the time 
approached for its completion he most cordially and kindly 
expressed the wish to go over it. He did so, accompanied by the 
board and a few friends. He examined all the details—the power 
house, electrical department, &c., and at the end expressed in the 
most cordial and warm-hearted manner his hearty wishes for the 
success of their enterprise. The board were especially pleased to 
see H.R.H., and he was sure the shareholders would join with them 
in expressing their appreciation of the kindness shown by his visit. 
Having completed the railway, they set to work, and beginning at 
5 o'clock on Monday morning, July 30th, they started with 
a series of trains five minutes apart. They established a 
general 2d. fare for any distance, and they waited with 
some anxiety to see how far the~public would appreciate the 
railway itself and the mode in which they proposed to conduct 
it. He was pleased to say that from the moment of its opening it 
had shown one continued success. The first morning the trains to 
the City were crowded, and they had been crowded ever since, with 
the additional advantage to them that the mid-day trains also filled 
fairly satisfactorily. The first day they'carried 85,400 people, the 

second 91,900, the third, which was wet, 86,700, the fourth 96,100, 

the fifth 80,700, and on the Saturday 102,793. On Sunday the 

passengers numbered 64,742, on Monday 100,391, and yesterday 

(Tuesday) they carried no fewer than 105,171. That showed that 

the public very much appreciated the services they had rendered- 
them, and he thought it proved that the traffic was a real traffic, and 

not made up by people who travelled from curiosity. There had 

been sundry complaints of over-crowding already, and no doubt 

between four and six o’clock the trains starting from the City were 

overcrowded. The board sympathised with those complaints, and 

they did not intend to rest until they had removed the difficulty as 

far as was humanly possible. At present their trains ran at five 

minutes’ intervals. In two or thrée days they would run every four 

minutes, and as fast as they could get complete trains ready and 

electrically fitted, they would come down to 34 or 3 minutes, 

so that as far as possible they hoped to be able to remove all com- 

plaints on the ground of overcrowding. With so small an expe- 

tience, of course they were nct yet in a position to make any 

estimate as to the future, and naturally the expenses of working at 

the opening would bear a greater ratio to the receipts than they 

would when everything had settled down. He might, however, say 

for himself and his colleagues, that they were quite satisfied with 

the progress they had so far made. They had realised their excec- 

tations, and, in fact, gone somewhat beyond them. They saw 

their way to improve the service and making their railway still 

more popular, and they all hoped that when they succeeded in doing 

that, they would not only satisfy the public, but have a broad base 

upon which to build their future prosperity, with the result that 

that prosperity might come in a tangible form to the shareholders. 

Lord RaTHMORE seconded the motion. 

Replying to questions, the CHarrMaN said the directors recognised 
that they were trfing an experiment in charging a 2d. fare the 
Whole distance, but having made most careful inquiries, both here 
and in America, they were satisfied, and they were adopting the 
tight method of charging. He would not presume to say that they 
would not alter their practice, because they had yet to gain further 
experience, and if they saw any sound reason to charging inter- 
mediate fares, they would not hesitate to do so. They had decided 
hot tu issue season tickets, but instead, to sell books of 24 tickets. 
The report was then adopted. 





Waterloo and City Railway. 


THE report of the directors of this company for the half-year ended, 


June 30th, submitted to the meeting held in London yesterday, 
states that the capital account shows a total outlay of £589,073 on 
June 30th. The further estimated expenditure of £25,000 is 
provided for by the capital powers of the company. The gross 
receipts of the line, less Government duty, amounted to £14,133. 
From ~this amount the London & South-Western Company have 
retained £5,398 in respect of working expenses, leaving £8,735 
payable by them, in order to provide, under agreement, for a divi- 
dend at the rate of 3 per cent. perannum, payable 11th inst., on the 
company’s ordinary and borrowed capital.. The number of passengers 
carried ‘during the past six months, exclusive of season ticket 


holders, was 1,868,737, an increase of 152,912. The season ticket 


holders on June 30th last numbered 911, as against 747. 





Great Northern and City Railway. Company. 


THE report of the directors for the half-year to 30th ult., submitted 
to the meeting to be held in London on 3rd. prox., states that. satis- 
factory progress has been made with the driving of the tunnels 
during the past half-year, and the speed of construction will soon 
be greatly accelerated by the erection of four additional shields, 
two of which will drive southward from Drayton Park, and two 
southward from Old Street. At Regent’s Canal the up and down 
line tunnels have been driven for distances which, together, amount 
to more than 1 mile of single tunnel. It is expected that the site 
for the station at Old Street will be obtained and work begun there 
very shortly. At Essex Road the station tunnel for the down line 
has been driven to its full length, and that for the up line about half 
its length. The concreting of the tunnel front has been completed 
at Drayton Park. 





British Electric Transformer Manufacturing Com- 
pany, Limited. 


THE second annual meeting of the above company was held last 
Friday at Faraday House, Charing Cross Road, and in moving the 
adoption of the report, the CHAIRMAN said the business done during 
the year had been quite up to expectations, the turnover had been 
£24,043 8s. 10d., as compared with £12,614 16s. 6d. in the previous 
year, so that they had, therefore, nearly doubled their output. The 
tocal revenue was £24,404 4s. 10d., as compared with £12,835 
103. 3d. On the debit side of the profit and loss account, their 
manufacturing charges were £13,448 11s. 4d., being equal to about 
5 per cent. of the turnover as compared .with £10,230 1s. 9d., or 
equal to about 81 per cent. of the turnover for the previous year. 
The general charges were £2,433 9s. 9d., compared with £1,242 
2s. 10d., the percentage in both years being about 10 per cent. of 
the turnover. They had written off £714 3s. 8d. for depreciation as 
compared with £365 3s. 8d. After deducting all charges, there was 
a profit of £6,184 8s. 9d., compared with £998 2s. 9d., which 
they would agree was a satisfactory result. The first and 
principal asset in the balance-sheet was £25,356 6s. 5d. for 
patents. Since they last met they had succeeded in obtaining 
letters patent for their transformers in Germany, one of the most 
valuable of the foreign patents, and their transformers were now 
covered by letters patent in Germany, France, Belgium, Italy, 
Austria, Switzerland, United States, New South Wales, South 
Australia, West Australia, Queensland, and Tasmania. The question 
of how the foreign patents were to be dealt with was receiving the 
careful attention of the board. They had recently been approached 
with reference to the sale of the French patent, but they bad not 
been in a hurry to sell that or any patent. The favourable result 


of the year’s trading would, they believed, enable them to do. 


something definite in this direction either by way of sale 
or by manufacturing the transformers in some of the countries 
in which they were covered. Their transformers were being 
exhibited at the Paris Exhibition, which entitled them to 
add an additional six months to the time within which they must 
work the patent in France. The average time which each of the 
patents had still to run was 11 years, and although their value should 
not be depreciated in the balance-sheet, still they considered that 
it would be prudent to set aside the sum of £2,500 out of their 
profits as the nucleus of a reserve fund for the purpose of gradually 
writing this asset down. Plant and machinery was £2,473 12s. 9d., 
the additions during the year amounting to £374 16s. 2d., and 
£493 13s. 5d. having been written off the depreciation. The stock 
as per manager’s valuation was £3,482 8s. 4d., and the work in 
progress amounted to £1,165 Os. 5d. They had orders in hand to 
the amount of £6,769. The capital was £40,000, of which £20,000 
was in vendors’ shares. Under the terms of the agreement with 
the vendor his shares did not rank for dividend until the subscribed 
shares had received 10 per cent. for one complete year. As they pro- 
posed at the meeting to recommend a dividend of 10 percent., these 
vendors’ shares would rank pari passu with the subscribed shares as 
for July 1st, and considering the very excellent results they had 
achieved, he did not think that anyone would grudge Mr. Berry 
participating in their success. It would mean in the future that 
they would have to double the capital upon which to pay dividends, 
but they had taken that into account, and carried forward a very 
substantial amount to next year. They would have seen that the 
leases of their present works expired next year, and as the buildings 
were coming down, the lease could not be renewed. After careful 
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consideration they had come to the conclusion that it would be 
more economical to purchase a plot of freehold land, and erect their 
own works. The negotiations for the purchase of the land were now 
nearly com) , and they expected to be able to pay for that and 
erect and equip their works without inereasing their present capital. 
That estimate might be a little sanguine, but at any rate they 
meant to try, and if they could not they ought to have 
no difficulty in creating a temporary loan at a low rate of interest 
on the security of the freehold land and works. In conclusion, he 
moved a dividend at the rate of 10 per cent. per annum, together 
with a bonus of 24 per cent. for the half-year ending June 30th. 

Mr. T, PETERSEN seconded the motion, which was agreed to. 





Marconi International Marine Communication 
Company. 


Tue statutory meeting of this company was held on 1st inst., 
Major S. Flood Page presiding. 

The CuatrMan said that the business of the company was practi- 
cally limited to ship to ship and shore to shore. A commencement 
with this work had been made in Belgium. A site had been 
determined upon for the erection of the first Marconi mast in 
Belgium, and a Belgian steamer was about to be fitted, and before 
very long they hoped by degrees to have the system working on all 
the Belgian coast. They were also working with a view to get per- 
mission for concessions in France and Spain and Newfoundland for 
the establishment of stations. It was quite impossible with such a 
system that they could set to work immediately the company was 
formed, especially as there was.a telegraph monopoly all over the 
world. They claimed that no system of wireless telegraphy could 
prove successful unless they used Marconi patents in one form or 
another. The parent company were undertaking to defend the 
patents at the right time and place. The new company does not 
carry on experiments, that being left to the Wireless Telegraph 
Company. He proceeded to refer at some length to the opposition 
of the Post Office, which claimed a monopoly. They did not want 
to quarrel with the Post Office, but they had no intention of being 
bullied. If the company fitted its system on a ship, and 
that ship went up and down the English coast, it could 
speak to half a dozen stations without interference by 
the Post Office. They had got a contract with the English 
Navy, under which 32 ships or torpedo stations would be fitted up 
with the Marconi apparatus, but they did not know when work 
would commence. They had to carry out a difficult test in con- 
nection with that contract. A ship was to be fitted at Portsmouth 
and another at Portland, and communication established between 
them. It was difficult, but they expected to be able to carry out 
the contract. They had had the apparatus at Delagoa Bay on four 
of H.M. ships for several weeks, and satisfaction had been given. 
The Portuguese Government were carrying out an installation at 
Lourenco Marques. A committee was sitting to determine various 
questions with reference to the communication between the land, 
lighthouses, and lightships, and it was intended to call Mr. Marconi 
and himself to give evidence. Dividends could not be talked 
about yet, but they were bound to follow good and successful work. 





National Electric Supply Company, Preston. 


Anextraordinary general meeting of the shareholders of this com- 
pany was held at the company’s offices, Preston, last week, the 
object being to increase the capital of the company to £184,943 by 
the creation of 20,000 new £5 shares. Mr. John Booth presided. 
The CHAIRMAN, in moving the necessary resolution, said the 
company is now doing very well indeed. Last year was the best 
year we ever had, and so far this year we show a substantial 
increase of profit over last year, and this in spite of the greatly 
advanced price of coal. We are expecting to have a very busy 
winter, and we hope to have our new engine and boiler house ready 
in time for it. We are sure that between now and the Preston 
Guild we shall have a large increase of consumers, and we are 
asking you to approve of our having a larger capital in order that 
we may be in a position to accept all the profitable business which 
may be offered to us. Moreover, we want to extinguish the wholé 
of the debentures, so that the entire property of the company will 
belong to the shareholders. We are sometimes asked about the pro- 
posed electric trams, Well, with our new machinery we shall be in 
a position to supply electricity for the trams at a lower rate than 
the Corporation or a separate company could possibly generate it 
for themselves, and we hope to be able to show to the Corporation 
that it would be a waste of the ratepayers’ money to erect a separate 
generating station. The resolution was carried unanimously. 





The Chili Telephone Company, Limited. 


TuHE report of the directors for the year ending March 31st, 1900, to 
be submitted to the shareholders at the eleventh ordinary general 
meeting, to be held on 10th inst., at the company’s offices, 42, Old 
Broad Street, E.C., reads as follows:—‘‘The aggregate number of 
subscribers at all centres at the end of the year was 4,613, as com- 
pared with 4,486 at the beginning, or a gain of 127 for the year. 
The gross revenue in Chili from all sources was—In 1899-1900, 
$651,436 ; in 1898-1899, $599,994; an increase of $51,442. The 
expenditure in Chili was—In 1899-1900, $364,549; in 1898-1899, 
$375,230 ; a decrease of $10,681. The net income in Chili from all 
sources was—In 1899-1900, $286,887; in 1898-1899, $224,764 ; an 
increase of $62,123, The average rate of exchange for the year was 





15:17d., as compared with 14°27d. in the previous year, giving an 
increase for the year of 0°90d. Converted into sterling at these 
rates,-the figures given in the preceding paragraph are—In 1899- 
1900, £18,130; in 1898-1899, £13,366; an increase of £4,764. The 
liquid assets and liabilities in Chili on March 31st, 1900, were 
valued at 164d., the current rate of exchange on that day, as com- 
pared with 14}d., at which they were valued on the corresponding 
date of the previous year. The increase of the value of the 
liquid assets over liabilities in Chili, due to this rise in 
exchange, amounts to £1,755, which has been carried to reserve, 
The balance to the eredit of the revenue account, including £448 
brought from the previous year, is £12,847, of which £3,044 has been 
carried. to reserve for depreciation and renewals. The directors 
recommend the payment of a dividend of 4s. per share, free of 
income-tax, being at the rate of 4 per cent. per annum, absorbing 
£8,800, and leaving a balance of £1,003 to be earried forward. 
During the year the capital outlay in sterling was £1,798, and the 
total mileage was on March 31st, 1900, 8,298 miles 990 yards, an 
increase of 233 miles 477 yards during the year. Mr. George Keith 
fetires from the board of directors, and being eligible, offers himself 
for re-election. The auditor, Mr. Thomas A. Welton, also retires, 
and offers himself for re-election. 





The Hong Kong Electric Company, Limited, 


Tux report of the directors to the eleverith ordinary yearly meeting, 
held at Hong Kong on July 7th, gives a statement of the company’s 
accounts for the year ending April 30th, 1900. The balance at credit 
of profit and loss account is $51,216.36; after deducting directors’ 
fees, $3,000, there remains the sum of $48,216.36 available for appro- 
priation, and the directors recommended that this be disposed of in 
the following manner :— 
To pay a dividend of 7 per yr gs annum :— 

Say 70 cents per share on 30,000 fully paid shares se + - $21,000.00 

Say 7 cents per share on 25,896 partly paid shares (6 months) 1,412.72 

To write off plant account for depreciation “ x .. 24,854.98 

To carry forward tonextaccount .. «. « «. «+ 4,0i9.41 


$48,216.36 


The manager’s report states that on June 1st the lamps and fans 
connected to the company’s incandescent lighting mains were equi- 
valent tol about 10,600 lamps of 8c.p. The number of arc lamps 
now in operation is 84, two additional lamps having been erected in 
H.M. Naval Yard during the year. The power supply service is at 
present operating seven lifts on the Reclamation. During the past 
year the incandescent lighting plant has been increased by laying 
down a new engine, alternator, and boiler. These, however, were 
not delivered in time to operate during the heavier winter loads, 
and in consequence, the. company’s available plant was severely 
taxed on many occasions. 





Dublin United Tramways Company, 


Mr, W. M. Mourpny presided at the meeting of this company on 
J ulf 31st, and, in moving the adoption of the report, said that the 
accounts recorded steady, if not sensational, progress. The gross 
receipts of the United Company were £12,400 more than in the 
corresponding half-year of 1899, while the total working expenses 
were actually £4,342 less. The net profits were, therefore, £16,742 
better, having been £23,377 last year and £40,118 this year, an in- 
crease of over 70 per cent. The net earnings of the Southern Dis- 
trict Company’s line were practically the same as the corresponding 
half-year, so that the whole of the increased profit was due to the 
conversion from horse to electric traction of the city lines. The 
increased profits had had to meet increased wayleaves, together with 
increased interest on Bank overdraft and on mortgages, the total under 
these heads being £10,289 this year against £6,439 last year. They 
had incurred a loss on the re-sale of horses during last year amount- 
ing to £1,562, which they had written off from revenue, and they had 
also written off £1,000 of the preliminary expenses, leaving 
a balance of £1,073 on this account. The stud of horses 
is now reduced to 109. There used to be some 1,500 or 1,600. 
As they will have to keep a permanent stud of some 70 horses, only 
about 40 more will have to be disposed of, so that the Joss under 
this head may be said to be almost at anend. After the foregoing 
appropriations they were able to declare a dividend at the rate of 
7 per cent. per annum, being an increase of 2 per cent. on the divi- 
dend declared last year. The expenses were increased during the 
half-year by the reduction of the men’s hours of labour and increased 
wages to some of the men. As to the future, they showed an 
increase for the last four weeks cf more than £2,000, or above £500 
per week, and if they had average weather for the rest of the year 
there was every reason to anticipate steady increases of traffic 
receipts. They had been adding ‘rolling stock as fast as 
they could procure it, but had experienced some delay in getting 
deliveries of cars. At the meeting in February he expressed the 
opinion that they would have work for 250 cars in August. They 
had, in fact, work for that number now, and by next summer they 
would require a further increase in the stock of cars. One of the 
great advantages of the electric system was the facility with which 
cars could be run out at short notice and operated when profitable 
work offers. In the matter of expenditure they had not yet arrived at 
the most economical basis for the production of electric current. The 
Ringsend station continued to justify all that was anticipated from it, 
but owing to the delay in delivery of multiphase gencrating plant 
required for working the Southern District line from Blackrock t0 
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Dalkey, they had had to keep the Ballsbridge station open, which 
would otherwise have been shut down. During the half-year they 
generated 442,000 units of electric current at Ballsbridge, at a cost 
of 1°33d. per unit more than the cost of the current at Ringsend, 
and when all the current for working the Dalkey line is supplied 
from Ringsend, this will represent a saving of £2,400 in a half-year. 
The abnormally high price of coal was also telling for the moment 
against the generation of electricity at the lowest possible cost. 
There was an item of expenditure which they might have to incur 
in the future, owing to the decision of the magistrate, confirmed by 
a majority of the Court of Queen’s Bench, for what is known as 
sanding the streets. The cost under that head when working horse 
tramways, and carried out for their own convenience, amounted toa 
little more than £200 or £300 a year, and at the outside they did 
not estimate it would cost them more than £400 or £500 a year. But 
they were not at all satisfied that the decision given was @ right 
one, and they would take steps to have the question tested further. 

The mileage covered by the cars on the lines of the two companies, 
that is, of the Southern Districts and the Dublin United, during 
the half-year was 3,277,000. The passengers earried were 21 millions, 
aud the average fare paid by each passenger on the United Com- 
pany’s system was 117d. The proceeds of the 1d. fares were 
84 per cent. of the total receipts, while last year they were only 
54 per cent., with corresponding reductions in 2d. and 3d. fares. 
That, of course, had arisen from the general reduction of fares, and 
the result of this change was that while the increase in 1d. fares 
was £21,000, the company received £9,000 less from the higher 
fares, which the public got the benefit of in reduced cost of travel- 
ling. Now that the electrical equipment of the tramways was 
practically eompleted they might fairly congratulate themselves and 
the publi¢ on the result. Dublin was still far ahead of any other 
city in the United Kingdom for the extent of its electric tramway 
sy tem and for the excellence and cheapness of its service. 





Liverpool Overhead Railway Company. 


THE report of the directors to be submitted to the 24th ordinary 
half-yearly general meeting of the shareholders, to be held at 
Liverpool, on August 14th, 1900, is as follows :— 


The gross revenue receipts to June 30th, 1900, amount to 
£8,124 1s. 2d.;and the working expenses to £25,113 3s. 9d. 
The number of passengers carried during the last two years is as 
follows :— 
Half-year Half-year Half-year Half-year 


ending ending ending ending 
Dec. 81st, June 80th, Dec. 8ist, Jure £0th, 
1898, 1899. . 1900. 


1899 
First class . 663,177 594,669 676,768 635,449 
Second class, including 
tramway 2,962,827 2,445,572 2,941,392 2,477,025 


Woskesain faseuteh return , 
tickets) .. ee «>» 1,268,917 1,435,088 1,596,797 1,575,388 


Total +» 4,894,921 4,475,279 5,214,957 4,687,862 








There has been considerable delay in completing the Waterloo 
and Crosby Tramways owing to the difficulty experienced by the 
local authorities in obtaining delivery of material. The line is 
now opened as far as Waterloo, and it is expected it will be com- 
pleted to Crosby in ahout two months. The traffic on the portion 
opened has been satisfactory. The Bill in Parliament, promoted 
by the company for the purpose of extending the main line to the 
Seaforth station of the Lancashire and Yorkshire Railway, has 
passed both Houses of Parliament, and will, in due course, receive 
the Royal Assent. The capital authorised at the last half-yearly 
meeting was offered to the shareholders on June 25th last, in 5,000 
ordinary £10 shares, at £8 per share, and applications were received 
for considerably more than the amount required, 


REVENUE Account, 





, £ s. d. 

Receipts from passenger traffic amount to .. ee ee 87,404 5 5 
Miscellaneous receipts and interest .. ee ee oe 11915 9 
88,124 1 2 

Less working expenses oe ee oe ee -. 25,113 8 9 

: 13,010 17 5 
Deduct interest.on mortgage debentures és ve 8,400 0 0 
9,610 17 5 

Add balance brought forward, December 81st, 1899 oe 4,591 14 7 
Leaving available for dividend .. “ a oe ee 14,202 12 0 


REVENUE Account, HaLF-YEAR ENDED JUNE 30TH, 1900. 





Half-year 
oe — EXPENDITURE. 
2 s, a. 
2 tc To Maintenance of way, works and stations— 
4,108 17 10 Abstract A 8,998 3 0 
6,746 15 0 » Locomotive power oe » £8 7,188 18 1 
» Repairs and renewals of 
15 18 carriages a ue ee - Cc 444 8 6 
9,064 10 7 » Traffic expenses. . eo “s oe -» 9,276 12 0 
2,210 3 6 », General charges ee we on -- 214315 8 
55 4 6 » Lawcharges .. ee Pa ae “3 7 9 6 
65 9 6 » Compensation .. Ae a aa 166 9 
1,886 5 0 » Rents, rates, and taxes EP «- 1,905 410 
7118 6 » Government duty we és s« +b 74 10 10 
24,924 5 8 13 8 9 
11,568 1 9 » Balance carried to net revenue account .. 12,909 7 9 
£36,492 7 5 £89,022 11 6 























Half-year 
ooh, 1899. RECEIPTs. 
284 
aay & 
85,960. 5 38 By Passenger —_. -- See 5 5 
a f-year ending Haif-year ending 
‘kt June a ae er 1900, 
st class. . pom a 449 
nd inetnd- 
img tramways 2,445,572 .. 2,477,025 
Workmen —_.. 1,435,038... 1,575,398 
Total No, passengers 4,475,279 .. 4,687,862 
48 48 » Parcels, &e... “ we ea “ ee 405 7 
468 12 11 » Rents a ws we se . 55 28 
20 5 0 » Transfer fees wa Ga “a a vd 12 17 10 
£36,492 7 5 £38,022 11 6 ll 6 








ABSTRACTS. 
(4)—MAINTENANCE OF Way Works, &c. 










































































Half-year 
ended June 
30th, 1899. 
| 28d £38, d. 
£2 8. d. | Maintenance and renewal of permanent 
way— 
718 2 2 Wages... we Pe oe -- 58518 8 
160 15 6 Material .. ee oe as eo 86°19 
921 15 0 
1,300 0 0 | Repairs of structure and opening bridges 1,103 1 3 
630 0 2 | Repairs of stations and buildings és 468 6 9 
Provision for renewal of boilers, ma- 
chinery at generating emesis 
1,300 0 0 permanent way, éc... ‘ ° 1,500 0 0 
6°57 Miles maintained—Double :. ee 6:57 
£4,108 17 10 £3,993 3 0 
(B)—LocomotivE Power. 
Half-year 
ended June 
80th, 1899 * 
R ing exp £84 284 
£ sd. Wages connected with the working of 
3,087 9 4 generating engines and motors .. 8,060 10 4 
1,686 7 6 Coal and coke es -- 1,595 5 8 
4238 3 4 Oil, tallow, and other stores 47 
5,299 0 7 
5,147 0 2 | Re er ant renewals— 
8 9 ee oe ee -» 61715 11 
1,001 16 1 Materials va ve ee Be oo Ae 1 7 
——_—__—- 1,800 17 6 
£6,746 15 0 £7,188 18 1 
(C)—Repairs AND RENEWALS OF CARRIAGES. 
Half-year 
ended June 
30éh, 1899. 
| £s 4 £s, 4. 
Boa & Carriages— 
879 16 6 Wages oe ee o< 30119 2 
8385 4 9 Materials .. ee oe 142 4 4 
444 8 6 
£715 1 8 £444 8 6 
(D)—TrRaFric EXxPENsEs. 
Tlalf-year 
ended June 
80th, 1899. 
£ s. a 24.4, 
5,972 14 7 | Salaries and wages, &c. . 6,035 6 
Fuel, _—e signalling, water, ‘and general 
2,288 15 5 stores -. 2,446 6 4 
256 811 | Clothing re oe 4 224 11 6 
596 11 8 |. Printing, stationery, and tickets ee se « 570 8 2 
£9,064 10 7 £9,276 13 0 
MILEAGE STATEMENT. 
Miles worked : Miles con-| Miles 
by engines, ae — ee structing or| worked 
half-year ending; rised. structed to be con- by 
June 30th, 1899. oo | structed. jengines. 
Mw. . Ge But pM) Mm a Tee o 
6 58 Linesleased bycompany| 7 5 | 6 57 Nil 6 57 
» (tramways)|}2 40 |1 8 1 $2 | 1 8 
STaTEMENT OF TRAIN MILEAGE. 
Half-year 
ending June 
80th, 1899, 
875,500 Passenger trains = ee oe oe ¢e +. 400,082 
Nil. Tramways oe ee os ee ee oo ws 2,344 











Stock Exchange Notices.—The Committee has ordered 
the following securities to be quoted in the Official List :—British 
Aluminium Company—20,000 7 per cent. cumulative preference 
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shares, £10 fully paid, Nos. 1 to 20,000. Application has been made 
to appoint a special settling day in and to grant a quotation to:— 
Castner Electrolytic Alkali Company (of the U.S. of America), 
£200,000 5 per cent. first mortgage sterling debentures of £100 
each. County of London and Brush Provincial Electric Lighting 
Company, Limited—Provisional certificates for £100,000 44 per 
cent. debenture stock. R.Waygood & Co., Limited—70,000 ordinary 
shares of £1 each, and 70,000 6 per cent. cumulative preference 
shares of £1 each. To appoint a special settling day in :—Calcutta 
Electric Supply Corporation, Limited—-Further issue of 10,000 
shares of £5 each. And to allow the following securities to be 
quoted in the Official List:—Crompton & Co., Limited—Further 
issue of 21,902 ordinary shares of £3 each, fully paid, Nos. 32,099 
to 54,000. The Committee has appointed Tuesday, August 14th, as 
a special settling day in, and has granted a quotation in the Official 
List to :—Callender’s Cable and Construction Company, Limited— 
Further issue of 20,000 5 per cent. cumulative preference shares of 
£5 each, fully paid, Nos. 20,001 to 40,000. 


Smithfield Markets Electric Supply Company.— 
. A circular issued by the directors to the shareholders states that 
the business of the company has progressed and is still progressing 
satisfactorily. Since the commencement of the year the lamps con- 
nected have steadily increased, while within the past few weeks 30 
new installations have been obtained in the Central Markets. The 
number of units sold for the half-year.amounted to 367,306, against 
174,827 for the corresponding six months in 1899. The directors 
feel justified in hoping that the result of the current year’s working 
will show a substantial improvement upon the previous year, not- 
withstanding the high price of coal and the probability of still 
further advances. 


Elmore’s Trust.—A meeting of the shareholders of the 
above company was held on Friday, August 3rd, at the Cannon 
Street Hotel, but on the representative of the. ELzctRIcAL REVIEW 
presenting himself, he was informed it was private. 


North Staffordshire Tramways Company.—A meeting 
of this company was held at Donington House, Norfolk Street, on 
Thursday last week. Our representative was informed that the 
proceedings were private. 

Hove Electric Lighting Company, Limited.—The 
directors have declared an interim dividend at the rate of 7 per 
cent. per annum upon the share capital of the company, for the 
half-year ending June: 30th last. The dividend will be paid as 
usual on October 15th next. 

Westminster Electric Supply Corporation.—The 
directors have declared an interim dividend at the rate of 10 per 
cent. for the half-year ending June 30th last, payable on September 
1st next. 

British Insulated Wire Company.—The directors 
have declared an interim dividend at the rate of 10 per cent. per 
annum for the half-year ended 30th ult. 

Personal.—Mr. H. Rogers has been appointed secretary 
of the Rand Central Electric Works, Limited, vice Mr. H. Militz, 
resigned. 








TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending August 4th, 1900, were £1,290 12s. 94.; receipts for corresponding 
period, 1899, £1,859 18s. 8d.; aggregate for half-year to date, £5,883 0s. 6d. ; 
aggregate corresponding period of last half-year, £8,818 5s. 7d. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending August 8rd, 1900, were £3,451 5s, 1d.; corresponding period, 
1899, £3,660 fs. 2d.; decrease, £209 Os. 1d. 


The Central London Railway.—The receipts for the week ending August 4th, 
1900, were £4,828; miles open, 6. 

The City and South London Railway Company.—The receipts for the week 
ending August 5th, 1900, £11,541; August 6th, 1899, £933; increase, £608. 
Total receipts for half-year, 1900, to date, £7,446; corresponding peried, 
1899, £4,654; increase, £2,792. Miles open, 1900, 43; 1899, 34. 


The Cork Electric Tramways and Lighting Company, Limited.—The receipts 
for the week ending Thursday, August 2nd, 1900, were £525 5s. 8d.; corre- 
sponding week last year, £519 17s, 6d.; increase, £5 8s. 2d. Total to 
August 2nd, 1900, £12,140 14s.'7d.; corresponding period last year, £10,918 
14s, 11d. ; increase, £1,221 19s. 8d. 


The Dover Corporation Tramways.—The receipts for the week ending 
August 4th, 1900, were £275 16s. 4d.; August 5th, 1899, £272 9s. 11d. ; increase, 
£3 6s. 5d. Total receipts to date, 1900, £5,889 5s. 0d.; corresponding period, 
1899, £5,585 5s. 7d.; increase, £353 19s. 5d. Miles of track open, 1900, 3; 
1899, . Car miles run, 1900, 5,048; 1899, 4,553. Number of cars, 1900, 11; 
1899, 11, : 


The Dublin United Co ge ig Company.—The receipts for the week ending 
Friday, August 8rd, 1900, were as follows:—D. U. T. Co., horse cars, 
£31 4s. 34.3 ditto, electric cars, £8,928 6s. 84.; D. S. D. Co., electric cars, 
£1,045 14s. 8d.; total, £5,000 5s. 24; corresponding week last year—D. U. T. 
Co., horse cars, £2,246 19s. 0d.; ditto, electric cars, £1,265 18s. 8d.; D. 8. D. 
Co., electric cars, £1,155 8s. 8d.; total, £4,6685s. 11d.; increase, £831 19s. 3d. ; 
aggregate to date, £24,567 18s. 11d. ; aggregate to date last year, £22,265 -9s. 11d. ; 
increase to date, £2,822 9s.0d. The mileage worked is 43 miles electrically, 
1 mile by horses, as against 18 miles electrically, 26 miles by horses, for 
the corresponding period last year. 


The Halifax Corporation Tramways.—The receipts for the week ending August 
5th, 1900, were £872; corresponding period, 1899, £667; increase, £205, 
Total receipts to date, 1900, £18,945; corresponding period, 1899, £10,561 ; 
increase, £3,384. Miles of track open, 1900, 14; 1899, 64. Number of cars, 
1900 29 1899, 14. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
August 6th, 1900, were £1,635 ; corresponding week last year, £1,654 ; decrease, 
£19. Total traffics from July Ist, 1900, 48,499; ditto corresponding: period 
1899, £7,598 ; increase, £506. Miles open 6°57 chains, 


STOCKS AND SHARES. 


Wednesday Evening, 

Aaatn has the electrical railway market provided the principal 
interest in the departments upon which we touch in these notes, 
Central London Undivided havé come prominently to the fore 
on the report to which we alluded last week. Moreover, the 
line has so captivated the popular fancy that it is doing a 
thriving business, and if present traffics are maintained’ the 
directors’ anticipations will be far surpassed. But it is too early 
yet to form a sound judgment as to how the line will prosper in the 
future. In the Stock Exchange the market in the shares is 
broadening out, and lively dealings take place every day, a very 
different state of things to that prevailing in Waterloo and City 
stock. That security has again fallen sharply, in sympathy with 
its parent stock, London and South-Western. Those who took our 
hint a couple of months ago and sold the. stock in the neighbour- 
hood of par need be in no hurry to repurchase yet awhile. 


Districts and Metropolitans are both a point down since we last 
wrote, and the Omnibus descriptions are also suffering: . Share- 
holders in London’s traffic-carriers have no cause at present to bless 
the new “Tube.” 


A fall of 10s. in Westminster Electrics is the only change of any 
consequence that has taken place in supply shares. The latest issue 
has now been admitted to quotation in the Official List, and the 
price is 93. Charing Cross and Strand are quoted ex rights. The 
value of the privilege was problematical. Chelsea Debenture has 
been sought for, and is marked up I per cent., but business in this 
section is extremely slow. Smithfield Electrics: can be sold at 2, 
but the buyers refuse to offer more. The company’s report, out 
the other day, speaks of progress, but there is to be no dividend 
on the Ordinary shares. Edmundson’s is offering a few 6 per 
cent. Preference shares at 5}. The security appears to be ample, 
and the investment a good one. Had the issue been made 12 
months ago it would have achieved a great success, but of late the 
investor’s palate has been tickled with such bargains that it has 
grown very fastidious. 


Notting Hill shares show no change on the directors’ decision to 
jssue new Ordinary shares at £12, or 50s. below the price at which 
the existing Ordinaries stand. Metropolitans, nominally unchanged, 
are really stronger, the decision of the Marylebone Vestry to 
purchase part of the company’s undertaking having strengthened 
the market. The official quotation, as we say, is unaltered: 
another illustration of the misleading character of such prices, 
Brush shares are appreciably better on the report, but the First 
Debenture stock has fallen a point. Electric Construction are 
flat, the rising price of copper being put forward as a reason for the 
relapse. 


Edison & Swan “A” shares are unaffected by the danger which 
Mr. Forbes, the company’s chairman, apprehends. The company’s 
Second Debenture stock, 70 per cent. paid, is quoted 2 per cent. 
either side of par, 7.c., 68 to 72. 


It would be well for holders of Anglo-American Telegraph 
Deferred stock to consider whether they might not use their money 
to more advantage than by having it invested in Anglo “A.” It 
takes £35,000 to pay 1 per cent. dividend on this stock, and seeing 
that the company will probably lose at least £25,000 for the year in 
connection with the ship Minia, it seems likely that the Deferred 
dividend will suffer, particularly with the new German com- 
petitor starting work next month. Of course it is quite possible 
that, even if the “A” stock got no dividend at all, the price might 
be maintained. We have no information beyond what is contained 
in the report, but on that document it seems to us that the “A” 
stock cannot be called cheap at its present quotation’of 12. 


A syndicate is being formed for the purpose of raising funds to 
work electric and other concessions in Tasmania. The scheme is 
well backed, but at present is in its primitive stages. More will be 
heard about it when the promoters and capitalists return from the 
summer holidays. 


Rapid progress is being made by the London United Tramways 
Company with its installations at Hammersmith and Shepherd's 
Bush. Those two places are a very hive of electrical industry of 
all kinds, and the overhead tramlines are the most prominent 
tokens of it. Imperial Tramway shares should be worth am 
investor's notice, since they will get whatever benefit it derives from 
the new traction on the London United lines. British Electric have 
been freely dealt in this week, but the price is without particulat 
change. 





65, 
79,6 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 























Stock Closing Closing ser . ae 
ent or Dividends for : * 
wan NAME, Share. the last three Seas: Yocest tek een. Seeaeroeee 
¢ 1900. 
1897.. | 1898, 1899. Highest. | Lowest. 
110,900 | African Direct Telegraph, 4% Debs. ~ TOG 42 iat + | 99 —103 99 —103 che 
125,000 | Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. 100} ... 4 «. | 85 — 90 85 — 90 ee 
875,520 | Anglo-American Telegraph ... ... [Stock} 3 % | £3 9s.} 73/6 | 58 — 61 xd) 58 — 61 584 |... 
3,062,240 Do. do. 6 % Pref. ... |Stock| 6 % | 6 % | 6 % (10h 1114xd\it04—1114 | 111} | 1105 
3,062,240 Do. do. Deferred . (Stock| ... {18s. %|£1 7s.) 11f—_124 | 12 — 124 124 12,3, 
44,000} Chili Telephone, Nos. 1 to 44,000 5/4%13 4%} 24— 34 24— 34 
10,000,000} Commercial Cable _... 3100 |8%/| 8 .- (165 —175 [165 —175 
1,563,078 Do. do. Sterling 500 ) year 4 et Deb. Stock Red. Stock} ... ie «.. {101 —103 |101 —103 1024 
16,000 | Cuba Telegraph e 10|7%18%|7%| GE— 74 64— 74 (eo 
6,000 Do. 10% Pref. 10 }10 % (10 % . | 15 — 16 15 — 16 
12,931 | Direct Se ageess praia as is bas §61}4%14% 4— 5 4— 6 
6,000 do. Cum. Pref. ... 5 110%} ... ene 9 — 10 9— 10 
30,000 De do. 44 Debs. BO |... | .. | «. [100 —104 %/100 —104% |... |... 
60,7107) Direct United States Cable ... 20 | 34% | 34% | 3 %| 114— 112 | 113— 112 114 |} 11} 
111,000 | Direct West India Cable, 44 % Reg. ‘Deb... ove | 100-f Se. am ... | 99 —102 99 —102 3 ae 
1,000,000 | Eastern Telegraph, Ord. ‘Stock : . [Stock 7% 17 %| 7% |145 —150 [145 —150 | 149 | 145} 
1,795,000 Do. 3 Pref. Stock. se | 20 ea be, Se OO ae 99 | 97 
1,432,2687 Do. Mort. Deb. Stock Red. ... . |Stock| 4 — --. jl11 —116 111 —116 ices me 
250,000 | Eastern Extension, tuiesinlac and China Telegraph ... | 10} 7 7%17%| 144— 15 144— 15 15 143 
6.7001 { Do. - 5% (Aus. Gov. Sub.) Deb., 1900, red. ann. |} 199 | 5 %, o 
drgs., reg. 1—1,049, 3,976—4,326 ne 
26,6002 Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100|5 % ePL caee wee ee 
320,0007; Do. 4% Deb. Stock ... : Stock} 4 % 110 —115 xdj110 —115 
Eastern and South African Telegraph, 4 Mort. Deb. | 
300,0002 elegr aph, 3, % red. 1909 [| 190 99 —102 xd| 99 —102 
200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,0 000: |. 264 =... $45 ..- {100 —103% |100 —103% Sai 
180,227 | Globe Telegraph and Trust ... 10 | 44% | 58% | 52% | 114-119 | 113— 128 | 118 | 118 
180,042 do. 6% Pref... 10/6%/|6 vs | 15 — 15h | 15 — 15h | 15,8, -15 
150,000 | Great stbiore Telegraph, s a ee 10 |10 % |124% 31 — 33 31 — 33 33 ie 
Halifax and Bermuda Cable, 4 1st Mort. “Debs., 
84,300 within Nos. 1 to 1,200, Red f| 100) -- oth ... | 98 —101 98 —101 = 
17,000 | Indo-European Telegraph ee 25 |10 10 % |10 %| 52 — 56 52 — 56 54 se 
100,00027} London Platino-Brazilian Telegraph, 6 % Debs. ... 100 | 6 a ... |105 —108 105 —108 “ee as 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 . bt Sart ike ae + fF + 3 ee aK 
86,492 Do. do. do. 5 % Pref., Nos.1t0 86,492 | 1| 4 4% | 24 1 a | OS BS 
490,000 | National Telephone, : to 490,000... ie 5|6 6 5 43— 5xd) 4%— 5 41s) 43 
15,000 Do. 6% Cum. 1st Pref. 10 | 6 6 & 6 12 — 14 xd| 12 — 14 AP wad 
15,000 Do. 6 % Cum. 2nd Pref. ... 10}6 %/6 6 12 — 14 xd/ 12 — 14 ae ze 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 615%] 5 6 %| 4§— 5axd) 43— 54 535, 5 
2,000,0002; Do. 34 % Deb. Stock Red. Stock} 34% | 34% | 34% | 97 —100 97 —100 ka a 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5%1/5%1)6 g— 1 #— 1h pes 
100,000/| Pacific and European Tel., 4 % Quar. Debs., 1 to 1 000 ... | 100 | 4 <a ... {100 —103 /|100 —103 vit 
11,839 | Reuter’s .. - = 81/5 5% 15%) 74— 83 74— 8} oe 
3,381 Submarine Cables Trust wie Cert.) ... as .. {125 —130 (125 —130 ia 
58,000 | United River Plate Telephone 33 51}5%1|6%17%) 48— 52 48— 5} 5 
16,639 Do. do. 5 % Cum. bref. 2 Nos. 1—16, 639 Bs ty ab 5— 54 5— 54 ac 
179,947 Do. do. 5 % Debs. . tock . [104 —107 [104 —107 53 
200,000, West African Telegraph, 5 % Debs... 100 98 —101 98 —101 oa 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 24 — 1 4— 1 3 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 | . aa 99 —102 99 —102 99 
389,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red. ... [Stock] ... wis we ee - oe 
207,930 | Western Telegraph, Ltd., Nos. 1—207,930 . «os | 10} 7B17% ... | 149—15} xd} 149— 15} 15 143 
75,000 Do. do. 5 ca Debs. 2nd series, 1906 AAG oo Saas a ... {103 —106 /103 —106 ae ca 
88,321 Wats India and Panama Telegraph .. {| 10; 2%1/2%|- 8% fi— § §— § 
34,563 Do. do. do. 6 % Cum. 1st Pref. 10 | 6 tis ina 64— 74 64— 74 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 & 6— 7 6— 7 
80,0002 Do. do. do. 5 % Debs., Nos. 1 to 1,800 100|5 % 102 —105 102 —105 
ELECTRICITY SUPPLY COMPANIES. 
19,661 ea & ces Elec. Lt. Sup., Ord., 101 to 19,761 514%1}6% 16%]. 7— 8 7_— 8 
12,000 do. 7 % Cum. Pref... oa hak Saty “ed ee a 84— 94 83— 94 
50,000 | Charing Crees and Strand Electricity Supply- . 5|7%18%1|9%| 9— 104 94— 104 
20,000 Do. do. do. do. 43% Cum. Pref. es ae a3 aS 53— 52 54— 52 
34,000 |*Chelsea Electricity Supply, Ord. 5|/6%!16%|\|6%| 64— 7% 6j— 735 | ~.. aoe 
150,000 Do. do. % Deb. Stock Red. Stock] 44 den ... {107 —110 (108 —111 110 | 109} 
60,000 | City of London Electric Lighting, Ord. 40,001—100,000... | 10 /10 6%|14%| 8— 9 8— 9 se 
40,000 Do. Cum. Pref., 1 to 40,000 . 10 | 6 6% | «. | 114—12$.xd) 12 — 13 as 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) ‘all paid Te gers ... [123 —128 (123 —128 125 
40,000 One of Lond & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | nil | nil | 4%] 84§— 94 84— “a 
20,000 10. do. do. 6 % Pref., 40,001—60,000 10;6%\|6% .-» | 114— 124 | 114— 124 sae 
200,000 De 44 % Deb. Stock, Prov. Certs (all paid) Rd pS Dery sip 107 —110 107 —110 a3 
26,100 ee ia Ord. Shares oe 5/5% 17% 44— 44— 5 49 
75,000 Do. 44 % 1st Mort. Deb. Stock. 100 | ... oa 99 —102 99 —102 nee 
110,000 | London Electric Resa as ec Limited, = ee Bt see Ps 1— 1} 1— 4 ae 
49,840 Do. do. do. 6%Pref.| 5| .. |6%)| .. | 4— 44 | 4— 44]... 
250,000 Do. do. 3 4% 1st Mt. Db. Stock Rd. |Stock) ... re ... | 98 —100 98 —100 oes tA 
85,000 | Metropolitan Electric Supply, 101 to-62,500 és 10 | 6 5% | 5 %| 144— 154 | 144— 15} 15 143 
220,0007 Do. 44% First Mortgage Debenture Stock we | 4h oe .. [lll —114 {111 —114 ‘as “i 
20,000 Do. 34% Mort. Deb. Stock Red. ... tock) ... My ... | 96 — 98 96 — 98 
6,452 | Notting Hill Electric Lighting : 10/6 6 7 %| 154— 164 | 154— 164 ws 
40,000 | St. James’s and Pall Mall Electric Light, Ord... 5 {144 ia 144 14 —.15 xd) 14 — 15 148 143 
20,000 Do. do. 7 AP Pref., 20,081 to 40,080 5; 7 7%\7 8— 9xdj 8— 9 3 Se 
12,000 | Smithfield Market Blect. Supply: ee ‘ fs Saeed wis 2— 24 2— Ww 2 1,5 
90,000 Do. do. 4% De b. ws das BOE iss as «. | 85 — . xd/ 85 — 95 ~ aes 
65,000 | South London Electricity Supply, Ord. ... asa Ot *.% fas ane 3 — 3— 4 is if 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000. 5 12 % 112 &% 113 % | 124— 134 12 — 13 12§ | 124 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. inte 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock aS Closing | Closing Business done 
Pp: t Dividends f * : 
Teaue, eam share, thelast three yours. | Quests | Giese | Aug. 6th 10m 
t 1897. | 1898. | 1899. Highest. | Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... Fe des 1/10 %| 20 % ... 23— 3} 2i— 3% 3 2 
90,000 Do. 44% Ist Mort. Deb. Stock Red. Jee 3. [Stock? ~... Sex sats 96 —101 96 —101 =a Es 
30,000 | British Electric Traction = 2 see Spy pee Ae rota 6%... | 14-— 15 14 — 15 148 | 144 
50,000 Do. do. 6% Cum. Pref. a 10 oi ae “ae 12 — 13 12 — 13 1214) 124 
200,000 Do. do. 5 % Perpetual Debenture Stock ... |Stock ae mae ... (128 —126. {123 —126 1254 | 125 £ 
85,0002 |; British Electric Works Co., Ord. £1 shares, 50,001—135,000 |} «-. | ... ies BR ele ea 7— 3 eee Xs 
50,000 |} Do do. 6 % Cum.Pref., 1—50,000 Ses ais = Aa = 4 #— a| e— 4 
500 |; Do. do. 4} % 1st Mort. "Deb. es ... | 100 is ve “ 97 — 99 97 — 99 7 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000... | 5115 %} 15 %] 20 %] 114— 124xd] 114— 123 P 
27,500 Do. do. 6% Cum. Pref. Nos. 1 to 27, 000 ... BAY 8: ae rea 53— G6ixd| 53— 6} 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 __.... =e 3 3% eA ee 14— 1% 18— 1 ote sa ‘ 
90,000 Do. do. Non-cum. 6 Y, Pref., 1 to 90, 000... ran sty ee 4 ne eee Q4— 28 24, 23, 2 
125,0007 Do. do. 44 % Perp. Deb. Stock A ... |Stock} ,., Av ... {109 —114 {108 —113 St a8 2 
50,000 Do. do. 44 % 2nd Deb. Stock Red ... ° ... |Stock) ... at ... |101 —103 101 —103 2 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000_... 5 | 124%] 15 %] 15 %| 18 — 14 13 — 14 ae Ee 2 
20,000 Do. do. 5 % Cum. Pref. . we 8 Gene ed ste 5}— 52 54— 5Z ts be 2 
90,000 Do. do. 44 % 1st Mort. Deb. ‘Stock Red ... |S ock 2% a EO 4 > 16 -—114 uy AF 1 
213,533 |. Central London Railway, Ord. Shares as borer fae nee ea cs 93— 10 10 — 104 108 93 ti 
61,033 Do. do.  Pref.half-shares... 8... 0. ] 5]. fou. [oe | 4b- 5 | 5 SE] OBR] By 
71,447 Do. Be a et RE ee a a ee 5 — 54 58| 554, " 
855,000 | City and South London Railway ... Stock] 17%] 24%! 12%] 56 — 59 56 — 59 59 io If 
37,500 | Do. do. Ord. shares Nos. 22 501 to 60 ,000 . iit | Oa es 6 = 6— 7 6— 7 ae ae 1 
32,098 | Crompton & Co., Nos. 1 to 32,098... > 3 Eas 6 %| 734%| 32— 44 33— 44 See ose 
Do. 5 % Ast Mort. Reg. Debs., 1 to 900 of ] 2 
100,000 { 2100, and DOL &> 11,000 of £50 red t| "| <= | <= | ++ [99102 “|. 99 —102 | 1013 | 1008 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99,261 5] 6% 6%} 6%] 2— 23 2— 24 ye ea 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 6%] 6%] 6 %| 34— 44 34— 44 ios ee £20 
344,023 Do. do. do. 4% Deb. Stock Red a i ae .. | 91 — 93 91 — 93 yi! cx 19 
112,100 | Electric Construction, 1 to 112,100 ... ~~ 2) 6% 6% 6%} 2— 24xd) 1g— 23 a eS 18 
25,000 Do. do. 7% Cum. Pref., 1 to 25,000... a i ey saa 4 bee das ee 238— 3}xd| 23— 3} aa eas 7 
140,300 Do. do. 4% Perp. 1st Mort. Deb. Stock ;.. Stock]: .., re! ... »{L02 —105 102 —105 a3 Nes 1 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ... | 101-7 %) 7%) 7 %|-10—11 10 — 11 ae ta 16 
30,000 | Henley’s (W. — Telegraph Works, Ord. en tah re 5 | 12 %| 14 %| 15 %| 18 — 14 13 — 14 13} f 0 15 
30,000 Do. do. 44 % Pref. ... 5 (Ger Neay aS [eee 53— 52 53— 52 ree oe ; 
50,000 Do. t do. 44 Mort. Deb. Stock... Stock} - 44%]... ... |110 —114 110 —114 aoe cp 
50,000 |. India-Rubber, Gutta-Percha and Telegraph Works oe 10-110 "| 100%) ot —~ «92 21 — 22 ne Soph J 
300,000 Do. do. do. 4% 1st Mort. Deb... ... | 100 FS ... {101 —104 101 —104 ae pe 80/- 
37,500 |{Liverpool Overhead Railway, Ord. ... we sae2 | 740.1” BAY 34% 32%| 94— 94 s— 95] ne 78/- 
10,000 | Do. do. Pref., £10 paid Soe Be 10 5% 5 %| 13 — 184 134— 134 Ye om ” 
37,350 | Telegraph Construction and Maintenance ... ooh | ES Y ABO +5 & 15 %| 35 — 39xd | 35 — 39 35 Re a 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 vee, | 2OO ee ... {101 —104 101 — 104 Sas Me TT/- 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... Beers 8 '% 12°%| 10 — ll 10 — 11 os PPR 76/- 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20 000. 5 Ree ais ae 53— 52 53— 5% 58 es 76/- 
540,0007} Waterloo and City Railway, Ord. Stock ... ee i a ies 3%] 3 %| 93 — 96 90 — 93 oa eae T4j- 
73/- 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. T2/- 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. = 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 (fully la 
Brempton and Kensington, 44 % Debentures of £100, 104—106, paid) 12—18; lst Preference Cumulative 6 % £5 _, paid), 7—T4. 68/- 
Nationa! Electric Free Wiring, 12/6 paid, 3—4 bentures, 102—104. Dividend, 1899, on Ordinary Shares 11 %,. 68 /= 
Oldham, Ashton, and Hyde Electric (£10 pd. ., Ord., 174—18}. *T. Parker, £10 (fully paid), 173. ; 
Do. do. Pref. (£10 pd.), "10—11, 67/- 
* From Birmingham Share List. Bank rate of discount 4 per cent. (July 19th, 1900). 66/- 
165/- 
MARKET mein ‘Wednesday, August 8th. 
_ CHEMICALS, &eo. | ris wed. | Last week, |tne. or Dec. | : ‘METALS, &e. (continued. ) | This week. | Last week. Inc. or Dec. 
3 £150 
a Acid, Hydrochloric .. .. per owt.| 5/- 5/- | | g Copper Sheet sot ee.) ee POE IORT £85 44 | (#1 inc. 149 
ag, Nitric ée ee +. per cwt.| 22/- | 22/- | =f i. o>" a. ae .. per ton! £85 £84 | #&line. 148 
a: 4 Oxalic be +. per cwt. 82/- | 82/- slp e ‘. (Electrolytic) Bars’ -. perton; £8210 £8210 | oe 
a ,, Bulphuric.. ie +. per cwt. 5/6 5/6 | “ os heets .. per ton| £90 £90 | va 147 
a:Ammoniac, Sal . per cwt. 89/- | 389/- oe ‘fie eee 4 i od per ton) £84 £84 | B.S 146 
ST Muriate (crystal). per ton £33 | £33 a | ¢ H.C. Wire per lb. | + d. me 
. per ton £30 | £30 | “i Lae Ebonite Rod ? : per lb. | /- /- +. 145 
. Bleaching powder a -. per ton £7 | £7 | oe ” Sheet os ick .. per Ib. | 5/- 5/- vs 144 
a Bisulphide of Carbon .. -. per ton £15 | £15 oe n German Silver Wire Sa os per oe | 1/6 1/6 ws 
a Borax oe oe -. per ton £17 | £17 oe | hGutta-percha fine .. ee oe “. 143 
a Bensole (90 %) we oe +. per gal. | q/- | /- es h India-rubber, Para fine .. oe be ib. 3/204 to 98 8/104 to 4/94 PF 142 
a a 50/90%). . oe -- per gal. /6 = | #Iron, Charcoal Sheets .. per ton £18 ou 
a Copper Pc sire se = ee:~SCdper ton £25 10 £25 10 * | @ y Pig (Cleveland warrants) . per ton éore 69/6 ax 141 
a Lead, Nitrate .. <s -- perton | £25 £25 = i ,, Forgings, according to size per ton} From £11 | From £11 oP 140 
: » White Sugar... +. per ton | £31 £31 <* i ,, Scrap, heavy.. -» per ton} 70/- to 72/6 | 70/- to 72/6 xs 
os ri eo ae aie «3: hae “4 | co A = vs S o Wire, galvanised No.8 :. per ton “ai -_ ra o% 189 
t t t -| y 2) ee é Oo 2 0 
@ Naphtha, Solvent (00% 3 at160°C). per gal, 5/6 5/6 re g Lead, English Ingot =... perton| “gig'i7g”|{~s18 5 dec. 138 
a Potash, Bichrdmate, incasks.. per lb. 34d. 84d. oe »_ Sheet +. per ton £19 £18 15 5s, ine. 137 
4 o Caystic (75/80%) -» perton | £24 £24 ae Z Manganin Wire No. 28 .. +. per lb. 8/- 8/- an 136 | 
» Bisulphate oe +» perton | £35 £35 oe g Mercury per bot. £9 10 £9 10 se 
ry Shellac... oa. Or owt.) 68/- 68/- oe d Mica (in original cases), small ; per lb.| 8d. to9d. | 3d. to 9d. oe 136 | 
a Sulphate of Magnesia . -. perton £410 £4 10 oe a ” " medium per lb.| 1/9 to 2/9 1/9 to 2/9 ee 184 
a Sulphur, Sublimed Flowers . per ton £6 £6 es d » large .. perlb.| 3/8to7/3 | 3/3 to 7/3 é> 
eae een .. . «- perton| £510 £5 10 — p Phosphor Bronze, pn pe. Ti per lb.| 1/ltol/4 | 1/1 to1/4 “ 133 
a ae Lump .. st -. per ton £5 £5 oe p 9 rolled bars&rods perlb.| 1/1 to 1/4 1/1 to 1/4 oe 132 
a Soda, Caustio( (white 70%) .. per ton | £10 15 £10 15 e 1? * “er per lb.| From 1/3 |. From 1/8 << 
a 4 Crystals .. .. per ton | £3 £3 7! | @Platinum .. peroz.| £3136 £3 13 6 re 131 
a .  Bichromate, casks per lb, 33d. 23d. oe | p Silicon Bronze Wire per Ib. | 103d. to 1/1| 103d. to 1/1 oe 130 
| | 4 Steel, Magnet, acc’d’ng to desc’ pn n per ton! From £15 to £40 ee 
£ os in bars £58 £58 
METALS, &c. | gTin, block <)>... «. perton| Bag { — £1 ine July 
b Aluminium Wire, in ton lots.. per ton | £294 £224 ee t  Pige ae ste ie +» per lb. 2/- 1/9 | 8d. ine. £80 
b Sheet, in ton lots perton | £191 £191 | ale | m® 4, Wire, Nos. 1 to ie... per lb. 1/9 1/9 | as 
Pp Babbitt’s metal ingots. . .. perton | £80 to 150 | £80 to £150) Pe | p White Anti - friction Metals — 79 
c Brass (rolled metal 2’ to 12") basis per lb. Tid. 73d. ae | “White Ant” brand . per ton) £40 to £70 | £40 to £70 oe 78 
ec , Tube(brazed) .. per lb. 104. 10d. js | Jj Yarns, Cotton, —— ae p’ndl's per Ib. | 8hd. 8hd. ~~ 
6 is » (soliddrawn) .. per lb. 83d. 84d. j»  BestFiax,6lea...  .. perlb. 6d. vi 7 
c 4, Wire, basis ar +» per lb, 8d. 8id. ji » Hemp, 3 piy 10 lbs. +. per lb. | 44d. _ 44d. o 76 
. Copper Tubes (brazed) per Ib. 114d. llidd. | j »  BRaussian, 10lbs. .. per lb. | d. d. oe 
(solid drawn) .. per Ib. 11d. i fae ees j Jute, 180 Ibs. rove perton| £14 14 76 
; Copper Bars (best selected) .. per ton | £85 £84 | 20s. inc. | kZ ine, Sh’t. (Vielle Montague ond. ) per ton) £24 5 nett. | £24 5 nett. 74 
Sh oS Se 73 
( : Lg 2 & Co. a t pate: ag ore es = a bmg ian k poner ay halibs, Lie 72 
; e Britis uminium Co., Ltd. rs. James akspeare, [Co. : m Messrs. W. over en 
supplied by | ¢9Messrs. Thos. Bolton & Sons. Quotations | f Messrs. Jackson & Till. onied by} ® Messrs. P, Ormiston & Sons. 1 
d Messrs. F'. Wiggins & Sons, PP ¥ | 4 Messrs, Bolling & Lowe. P ¥ | o Messrs. Johnson, Matthey & Co., Ltd. 70 


é Messrs, Frederick Smith & Co. j Messrs. Henry C, Yeo & Co. 0 The Phosphor Bronze Company, Ltd. 








pod 

AS ae 
¢ 
S 

Yate 
meat 

SF Sin 











Vol. 4 
. 47. 
. N 
0. 1,185, 
, A ve 
UST 
10, 1900.] 
THE 
ELE 
OT 
RI 
VIE 
W. 
935 
























= 
ed 
0. 
st. 
M 
" ETA 
, L 
2 M : 
AR 
KE 
T. 
Ju FF 
re ly 2 3 4 luctuati 
4) 5 6 ons ‘ 
3 28 9] in J 
16 0 u 
27 1112 ly 
26 1316 . : 
23 32 
i 2 42 
‘8 2 —_ 5 26 
is 21 — 2730 P 
16 20 31 i Dr 0 HYS 
R I 
19 P; J DIN. CA 
¥ Paver aS anaes 
3 17 Lo pte si BTID og 
i h mate Aumann, ee a TY 
aes M ne L 2 
hysteresis was rea eae ae: D Jux 
Cc es. e P T 
of ted is nts ad art 1c » Vi E 
al wi loss ha by Dr IL PR ce-Pre 8TH. 
att rsele'er be ve a oP 7: 
J beats (a pails -R ae a sid 1900 
“ uly 2 oe oe a sium te rane en ions g ae mage ‘ 
9 +8 L ys mperatur perature ade DSON 7: A the 
. 5 6 EA 0 e magnetic opaita ure one Se Ric LLO chai 
. 9101 D bs fhe: coe, — ne experime = ne moe ben pa ir. 
7 112 (EN du re Ascii BE ag tie =< a ent allo pesggs : ON Ir 
16 13 G rin ny iou be ie um te 8 8 y fH in an ON 
1 161 LIS pre dost en 8 of ae oy contain oss eo - 
$ 718 R abru ewe nti isto inv th du rat th ini st t : 
’ 192 ). of pt ity) ial ait " esti e — ure at ing rengt wa 
023 ebay oe cull peng Moy 1 press we my ep yt 
24 e ut nge oe ren eS wee y b — h 4 1s he 
Jul 252 the hys 650° in x ing ce ‘speci The h e ch _hysteres con- 
80/- y 23 6273 hese = Cc Experiments sacar Ss ete os 
be " 031 peat reases los se permeab ciao Te pertie — fears loss 
78 ‘ 6 hi ae f hoes 8 at eo eabi cha — he the se du tha 
/° 91 a ic all nd fi on ilit ve the be re e sub ced an 
Tl 01 IR uri ry. pro 3 0 re rst nwa al te ha : do pen se in 
= 11 re} in ——— 
— 76 213 N secre 3. T rti ra’ es imi wet as — aoeden a2 _ 
a - 16 . pl ea eati ont pid — ceabcy en tur of t a el 
75 1 smenbility. ey atthe — ved, appear 
” m1 di e a ilit, & se th ys i es ved pl con e of he pe 
oa 81 imi ta y- and sn es maximum & pig du mi al ar 
1 yo 920 mar. nuti bou 4 co O es peci is a the t pigs cted ini loy 
ny 73/- 23 he ed wi t 6 cooking ex rime hi Rare at niman 
e+ 2 242 ati wi 0 50° n g tia. n egli Ww m as em n m 
‘ 52 pena. ith £ a pom am an ee igib t — ‘clieos the 
Tl/- 627 30 connecting falli odoin ept ne pet . at F ot ors ture 
> " stint cool egy the Rees. 700° eres 
— 68/- L Pr en: is menate ai aan in se i tem oo on C. furt It 
88 any of eceiey tur mi ith 2 ations pe en t it 2 ‘he 
/- a a, le Ss. > Tai e ini Ti _5. llo he rat he Sp a The 
2 67 nd ngt ows the pr of sh sin ge p ure b revi e 
/= poi gre h H e lin mi th gt is b erm of eha iou 
eo 66, int eth of time pre e n e em ab y e site 1S 
— a Prof in time at sen¢ 3. Th pe pe hogs abili rar cin 
65, t m e ON ne 6 m rm rat pt eq it Im r 
[= he of. R etal: at pan of Th pe eabi ure: ch uall y t um 
; wg EIN . ag high te : an "permeabii sa ange y al akes 
ie the er talline ot ask temp a. - Sek — 
K 8 e 8 : 1 ‘ : 
£150 y 2 3 nthe Ca ne strut if emperate, be Cc 2 Psat Continued 
149 4 5 ae Po HA pra sate had. es e e, ee pd 4 curv 
148 § peed w fore Lapeer ri sp even cau had tior shar be 
9 10 Dr s ere N sai gi if not ecim: far se be n of e 
47 W1 Ti nitric R of t bei id ven an bee ens bel potas 303 the 
146 213 N. positi aad an — ng Pe : ee n ob had vate als kept 
16 itio id RD or t ea was pla ser be thei ch f 
145 7 peso di served. & changed 
144 1819 in Sol W d am in e€ a iffic ae. mn ex ‘ ——— 
1 20 pte .C prem — ult of ami tin 
43 232 ixt' M AM sed. ly vs wi Th to th ned g 
14 42 The Ss A ie , but said sth tren kn e ori wh 
2 § 26 of es of iby P t a tag might rie er 
141 2730 Sones I - Ap con — exact ntatio ‘ 
140 a1 Senet Solked ids —— mt koa cat ly n of 
1 hi 0 od ¥ an ” a“ he 8 ninium, wh: 
39 pawl is and Sc aid 2. “pure all 
1 meet of “aN Sol pine Hiern eee 8 
38 eti tri an uti a te not tb he lo ub- 
1 ng ize ot ion: p on k di ys 
17 g then to — a Crysta now issol or 
38 adi he Prof. ite ons lii thei ved i 
135 0. jou il of ad ag ir in 
184 C A Mr RDINA rned umins odd “~ x ons eS com- 
ieee : RY eee atio DO} rc Saae a 
133 A Leg en H. B MEE Jun . oy, Ar H siti uced 
= bd oe ns e 22 Obj .H. Las of 
131 ~ we “7 on eed ee — HEL nd. ects ppliat 
130 2 s paper M. ‘aie C by Notes , Vie p Ju — 
jomm: , wrt to ORY, omp r. H. on e-Pre NE 2 tke 
Jul Den mercial eae et in ‘ 
£80 y 9.3 nay, is specimen sete th — Soe seat in th 900. 
7 4 Cc atte seg g 
3 5 0 ; Soc f Th ns hi € ure et: chai 
5 P i sr e of gh pro f. P ry,” air 
78 9 P et "The Ea t ba Cc lati ’ . 
1 ER yt b w ati em: bl AL, tin b 
jad 7 01 he y “ay inu pe e oe um y 
7 112 (G n adj f C superstars DA Th Dr 
6 131 M T Sao ‘aill ire ‘ of R. erm Se 
76 6 . H ta vor. b bal om : 
171 B’ E ed ou t a y th ura: e et 
ta, = 819 8.) M unti me nd M eu cy obje ers,” 
73 2023.24 U io oO. ny sa 
2 N = e thi 0 ta 
72 3 24 Ic xt Oc ias fon “vot 
"1 26 2627 p r IPAL tober. , and th aieary 
: e 
. ws HONE F TI EL — — 
KE a oN ECT cal 
By R IRES CTION a RICA 
IN O 00 L 
C . 
. Qu Sa AS 
TH 1%, Bo T ne soc 
Fane qu rou INNECTION IA 
tion syste F (Pa gh Ele cy vi AN zs 
will at yste is per — r IT D 
the be overhen = * read J ae H Price: 
poms 4s dmi sot aot eci hun ol. nd Vv E- 
h i be a € Tram E 
0 ph or tt te i 1 i 2 R 
ry oe th ed ooo im 2nd “. HE 
plas. d tel ee graph inwtalled —A ay AD 
ab Tse wa elep st m hewrdhal le nee bst Engi 
solu to v.30 hon eo d d. in ract gme 
Th te thi ute e hod all te vi ) er, 
re is w a t le ie , 
em fusal cou He b ppe this pho iw oO 
- of the oe to aeasihen i Oe 
usu Eig p oe indengro be ction be dane 
e Pos ah th nd he be need ber 
ti Offi opt e t wh saan of 
ic ce ed ele ere in st pro 
0 sae ph ‘or gi te 
un cor b on he of ven cti 
til n but e y th ? on 
a sid w co cro; e€ T 
C er e m Ss se t a) 
der any any the line 
— on ith eer 
zen the 
position. 
ate 





















































































































236 THE ELECTRIC AL, REVIEW. [Vol. 47. No. 1,185, suave 101900, 


was to place guard wires above the overhead trolley line at a dis- 
tance of about 18 inches, these wires being of galvanised steel and 
supported by insulators. What are the insulators intended for ? 
Are they to protect the telegraph or telephone wires or the trolley 
line ? 

Assuming that we adopt guard wires, they should be supported on 
poles 2 feet above the trolley line, but they should not be insulated. 
If a telegraph or telephone wire break, what need is there to 
insulate from earth? If two guard wires in the same horizontal 
plane and 18 inches apart be placed over the trolley line, the 
probability is that the broken telegraph or telephone wire would 
not come in contact with the trolley line or passing trolley ; but it 
might do so. In that event it is better that the guard wire should 
be efficiently connected to earth, as a short circuit would be the 
result, and if both lines, telegraph and telephone, and trolley line 
be properly protected by maximum current apparatus no damage 
would ensue. The author would, however, point out that it is not 
sufficient to have these guard wires clamped to a traction post when 
the traction post is bedded in concrete. There should in all cases 
of guard wires be two poles bonded to the rails, and these poles 
should preferably be the end ones of the guard wire section. The 
telephone and telegraph wires should be provided with fusible cut- 
outs or other similar device for the protection of the terminal 
instruments, and this is a matter of no great cost. With these pre- 
cautions there need be no fear of electrical accidents from overhead 
telegraph and telephone wires. 

There is another system of protection now largely adopted and 
which consists of fastening to the trolley line brass clips, and 
placing vertically over the trolley line a wooden moulding of 
greater width than the trolley wire. It is more unsightly than the 
guard wires, and brings the trolley line into greater prominence. 

‘There also appears to be difficulty in thoroughly securing these 
strips, for in most towns in which they are in use many lengths have 
become detached. Further they do not afford the same protection 
as guard wires, A telephone wire may break and fall on the strip, 
but so far no great damage results. A car however comes along, 
and as has happened the driver does not notice the fallén wire, but 
the cheeks of his trolley wheel touch the wire, forming contact 
between it and the trolley line. We then have a live telephone 
wire earthed only through its terminal instruments, and a live 
dangling wire on the car, which is not assuring to the passengers. 

There is a third method which is advocated by the Post Office, 
and that is a system of bunching telegraph wires so as to reduce the 
number of crossing places, and then forming an insulated cradle or 
hammock round these wires. The principal objection to this course 
would be extreme unsightliness. It, moreover, by no means follows 
that if a wire breaks it will not fall through the cradle, as the 
meshes are 2 to 3 feet square. 

If we are to regard as impossible the laying underground at 
crossing places of telegraph and telephone wires, then the author 
suggests the following as the best method to protect telegraph and 
telephone wires. 

1. The erection of two guard wires 18 inches apart, at a minimum 
height of 2 feet above the trolley line. 

2. The length of the guard wires to be such that, should the 
crossing telegraph or telephone wire break close up to one span 
insulator, and be blown horizontally in either direction, it could 
not, when falling, come in contact with an unguarded portion of the 
line. 

3. Each span of guard wires should be separate and distinct from 
its neighbour, but metallically looped across. 

4. No insulators whatever should be used, but guard wire 
standards be bolted direct to the bracket arms, or to the span wire 
as the case may be. 

5. The terminal posts of each length of guard wire should be 
bonded to the tram lines. 

6. The trolley line should be divided into sections, and each pro- 
tected by a maximum current device. These sections should 
preferably not be of equal length, but proportioned for equal maxi- 
mum working current. 

7. The crossing span of telegraph or telephone wires should be 
terminated by a disconnecting insulating shackle on each side and 
the connection across these shackles should be by fusible metal 
bridge. 

If these suggestions be carried out, the author considers that all 
that is humanly possible to protect overhead telegraph and telephone 
wires will have been done. 





INSTITUTION OF ELECTRICAL ENGINEERS. 


ALTERNATING CURRENT INDUCTION MOTORS. 
By A. C. EBoratt, Associate. 
(Paper read May 17th, 1900.) 


(Continued from page 203.) 


Wirn the exception of the Heyland motor, all the devices 
employed for producing this requisite phase difference are external 
to the motor, and they have all been devised at one time or 
another by Mr. C. E. L. Brown, and have gradually been adopted 
by all other single-phase motor builders. These external starting 
devices take the special form of arranging that the self-induction of 





the circuit including the starting coils has a much higher value than 
that of the circuit containing the running coils, this being attained 
by suitable winding proportions in conjunction with choking coils 
or non-inductive resistances, or condensers; or any two of these in 
one or other of the stator circuits. ‘The choice of such apparatus is 
governed by the relative value of the turns in the starting and 
running coils, and by the particular connections used at starting. 
The starting torque given by motors arranged -in this way is in- 
considerable, barely sufficient in fact to run the motor up to speed 
against the load of belt and loose pulley. Moreover, unless the 
motor is very carefuily designed—particularly from the magnetic 














leakage point of view—the starting current at this small torque will 
be excessive. With the above-named exception, the very best 
single-phase induction motors of the present day working under the 
most favourable conditions require a current at starting at least 
equal to the full-load current in order to run them up to speed 
without the load, while against the full load they will not start at 
all, whatever the value of the starting current. 
The principal reasons for these comparatively indifferent results 
are, that the phase difference at starting produced by the above- 
_ mentioned means is small, and that the cross-flux produced by the 
starting coils does not attain a high value. As with independent 
alternating-current circuits a large phase difference will be produced 
by incteasing the self-induction of the circuit, it might be thought 


that this could also be obtained in a motor by arranging the starting . 





Fig. 8. 


device and starting coils on these lines.. But it must be remembered 
that the stator circuits of an induction motor are not really 
independent, on account of the action of the rotor currents, These 
behave with regard to the stator currents just as the loaded 
secondary of a transformer behaves with regard to the 
primary—that is to say, the self-induction of the stator 
windings is more or less completely wiped out by the mutual 
induction of rotor and stator. It follows from this that 
better results will be obtained if the number of turns of the starting 
coils is kept low, and the increase of self-induction produced by an 
external choking coil, or equivalent device involving magnetic 
leakage. This point was recognised at an early stage by motor 
builders, and an external choking coil (to produce as much phase 
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difference as possible) is a leading feature of several modern starting 
devices. 

But this increase of self-induction, whether produced externally 
in this way, or by winding the starting coils with a large number of 
turns, effectually prevents the starting-field of the motor (that is, 
the field in quadrature position to that of the stator ‘running coils) 
from attaining that high value already shown 
to be absolutely necessary if a large starting 
torque is required. Where the self-induction 
is increased by increasing the turns of the 
starting coils, the strength of the cross-flux falls 
off inversely as the square root of the self- 
induction; if the choking coil is used, the 
strength of the cross-flux is diminished by an 
amount equivalent to the leakage flux of the 
coil. Consequently, it is evidently a clear fun- 
damental point, that to obtain a large starting 
torque the self-induction of the starting coils 
should be kept down as much as possible. 

It has been hitherto generally held that the 
design of starting devices for single-phase 
induction motors should be such that the start- 
ing conditions should approximate as nearly as 
possible to the starting conditions of poly- 
phase motors—that is, designers have aimed 
at the production of a rotary field at starting. 
Not only this, but every effort has been made to 
make this field as uniform as possible, by so pro- 
portioning the windings of starting and running 
coils as to produce two’ equal magnetic fluxes, 


are cut out affects only the starting current; if the motor is starting 
light, the single-pole switch can -be opened when the arms of the 
rotor resistance are on the second contact ; if it is starting against 
full load, the starting coils require to be left somewhat longer in 
circuit—that is, they are to be cut out, for instance, on the fourth 
or fifthicontact*of the'starting resistance. 





and the production of a larger field by one 
or the other winding has been particularly 
avoided. 

Mr. Heyland’s motor, which is shown here 
to-night, and described below, is designed with 
regard to the starting device on exactly oppo- 
site lines to these. Briefly, there is no external 
phase-shifting device, the starting winding 
being put straight on the mains, and this 
winding has comparatively few turns, and is so 
arranged that under all circumstances its self- 
induction is less than that of the running coils 

that is, the winding carrying the current of 
ereater phase difference is made to have the 
smaller self-induction. As a result of the small 
-clf-induction of the starting coils, a cross- 
magnetic flux of great strength is available, 
and this cross-flux is made to have the proper 
time relation by a special arrangement of the 
magnetic circuit of the stator. The production 
of a rotary field at starting is-not aimed at; 
the whole idea of the starting device being to 
produce ‘a powerful alternating magnetisation 





























having the proper phase relation, in a direction 























considering the two-pole case) at right angles 
tu the axis of the runnhing-coils. The result 
is that the Heyland single-phase motors will 
all start against full load, quite easily, without 
un excessive current consumption, and it will be therefore readily 
admitted that an important advance has been‘ made in single-phase 
motor work. 

Apart from the design and arrangement of the starting device, 
the Heyland motors differ’ but little. from other well-designed 
motors of the induction type. The stator running winding consists 
of a number of rectangular coils wound in half-closed slots in such 
# manner that magnetic leakage is as small as possible, while the 
rotor is wound with a regular three-phase star-connected winding, 
with its three free ends connected to slip-rings on the shaft, for the 
insertion of a starting resistance. A squirrel-cage rotor, or one of 
its modifications, could be easily used, but it has been found that 
the reduction of the starting current (for a given torque) brought 
about by the use of the resistance well repays its use, even for 
motors as small as 1 H.P. 

Fig. 7 illustrates diagrammatically the stator windings of the 
Heyland single-phase motors, the figure illustrating a four-pole 
motor. The running coils are shown by the full lines, and the 
starting coils by the dotted lines. These latter coils are wound in 
rectangular holes in order to obtain the necessary large phase 
difference of the current in them; the flux produced by these coils 
links very unfavourably with the rotor windings, which has the 
effect of reducing the mutual induction. of the circuits in question, 
with the result that the current in the starting winding lags con- 
siderably, sometimes as much as 50°. The relation of the stator 
starting coils to the coils of the rotor, is, in fact, entirely analogous 
tv the relations existing between the primary and secondary coils of 
a transformer having great magnetic leakage. 

As stated above, the turns of the starting coils are comparatiyely 
few in number, and have a low resistance; the amount of phase 
difference of the flux produced by the current in them is deter- 
mined by the shape given to the holes, the dimensions of these, and 
by the winding depth. 

Figs. 8.and 9 show clearly the arrangement of the stator running 
aud starting coils as actually carried out fora four-pole motor, while 
the form of the rotor winding can be seen from the latter figure 
also, 

The motor is started as follows :—All the rotor resistance being 
in circuit, the stator windings (both running and starting) are 
switched directly on the mains; the motor will immediately start 
up with great torque, and the rotor resistance and starting coils are 
tu be cut out as it does so. The exact moment at which the latter 





The earlier Heyland motors were all furnished for use with a 
single-pole switch in the starting circuit. This has now been done 
away with, however, by combining it with the starting resistance 
box (see fig. 10), so that the operation of starting up is as simple as 
that with a shunt wound direct current motor. 

(To be concluded.) 





OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, §c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 


PRIVATE CoNsUMER writes: “I shall be glad to have your opinion 
on the following legal point. The wires and fittings in my house 
were put in by the electric supply company for this district. For 
some time everything went well, until last week all the lamps in 
one room went out. I employed a local ‘electrical engineer’ to 
effect repairs. While at this work he caused a short circuit, which 
has done considerable damage and has involved me in great expense. 
The local man alleges that the short circuit was due to the faulty 
laying of wires in the first instance. From whom can I recover the 
cost ?” 

*..* If it can be proved to the satisfaction of the Court that the 
accident and the entire damage was due to the faulty laying of 
wires by the supply company in the first instance, the company, if 
they were under obligation to supply a proper wire, are clearly 
responsible, and can be sued for the cost. As our correspondent is 
doubtless aware, electric supply companies are answerable for all 
damages happening through the act or default of themselves or 
their servants. [See Section 77 of the Schedule to the Electric 
Lighting (Clauses) Act, 1899.] ‘Thus in Burrows v. the March Gas 
Company [L. R., 7 ex 96,] the defendants,a gas company, con- 
tracted to suyply the plaintiff with a proper service pipe to convey 
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gas from the main outside to a meter inside his premises. Gas 
escaped from the pipe laid down under the contract into the 
plaintiff's shop. 

The servant of a gas-fitter employed by the plaintiff happened to 
be at work in another room at the time of the escape, and went into 
the shop upon hearing of it to find out the cause. He was carrying 
a lighted candle in his hand, and immediately on entering the shop 
an explosion took place, doing damage to the plaintiff's stock and 
premises. On the trial of an action against the defendants for their 
breach of contract in not supplying a proper service pipe, the jury 
found—(a) That the escape of gas was occasioned by a defect in the 
pipe, and that the defect existed in the pipe when supplied; 
(6) that there was negligence on the part of the gas-fitter’s servant 
in carrying a lighted candle. It was decided by Wills, Blackburn, 
Mellor, Brett and Grove, J. J. (affirming the judgment of the Court 
below), that the plaintiff was entitled to recover, and that the 
defendants were not relieved of liability by the negligent act of the 
gas-fitter’s servants. 

In the course of his judgment Cockburn, C. J., said:—‘‘The 
defendants ought to have taken care, before laying gas on, that the 
apparatus of which this pipe was a part was safe and sufficient. 
They have thus been guilty of a double default—first, in supplying 
a defective pipe; and, secondly, in sending gas through it in 
quantities calculated to produce the catastrophe which occurred. 
The escaped gas was the direct consequence of their breach of con- 
tract, and was necessarily dangerous.” Seeing that our correspon- 
dent will probably have some difficulty in proving that the wires 
were improperly laid in the first instance, we are of opinion that 
his more prudent course would be to sue the fitter. There is 
authority for saying that undertakers cannot be held responsible for 
accidents which occur when fittings properly constructed by them 
are being altered or repaired by a fitter employed by the consumer. 
Under such circumstances the fitter is liable. So in Parry v. Smith 
(1879, 4 C. P. D.) the defendant, a gas fitter, was employed by the 
plaintiff’s master to repair a gas meter upon his premises, and for 
the purpose of doing so took away the meter. In lieu thereof he 
made a temporary connection by means of a flexible tube between 
the inlet pipe and the pipe communicating with the house. The 
plaintiff having gone in the ordinary performiance of his duty with 
a light into the cellar where the meter had been, gas which had 
escaped by reason of the insufficiency of the connecting tube ex- 
ploded and injured him. The jury found that the work was 
negligently done. It was decided that the defendant was liable. 

In the course of his judgment, Lopes, J., said :—‘“I think the 
plaintiff's right of action is founded on a duty which I believe 
attaches in every case where a person is using, or is dealing with, a 
highly dangerous thing which, unless managed with the- greatest 
care, is calculated to cause injury to bystanders. To support such a 
right of action, there need be no privity between the party injured 
and him by whose breach of duty the injury is caused, nor any 
fraud, misrepresentation, or concealment; nor need what is done by 
the defendant amount to a public nuisance. It is a misfeasance 
independent of contract.” 





ewes 
—— 





THE BERMONDSEY ELECTRIC LIGHTING 
CABLE CONTRACT. 


As little information is generally available respecting the reports 
of consulting engineers on large contracts for electric lighting 
cables, considerable interest will doubtless be manifested in the 
comments made ‘by Messrs. Kincaid, Waller & Manville on the 
tenders recently submitted for the mains and ducts required by 
the Vestry of Bermondsey. It may be remembered that the follow- 
ing firms tendered for the contract :— 


1, St. Helens Cable Compan £8,109 16 8 
2. Siemens Bros. & Co, ee 8,118 9 11 
8 W. T. Glover & Co. ; #1384 7 9 
4. Callender’s Cable Comrany 8212 7 1 
5. Western Electric Company .. ie bs ae 8,°19 11 11 
6. British Insulated Wire Company se us oe 8,643 15 10 


Engineer’s estimate . . oe 8,190 0 0 


The tender of Messrs. Glover & Co. has been accepted. The 
comments of the consulting engineers, as contained in a report sub-, 
mitted to the Vestry, are as follows :— 

1. The lowest tender is the St. Helens Cable Companys, quoting 
£8,109 16s. 8d. In their tender of this amount they quote for 
cables insulated with paper and lead covered, which complies with 
the requisitions of the specification. They send an alternative 
quotation at £8,053 16s. 8d. for cables covered with paper and 
then rendered waterproof with vulcanised bitumen, without any 
lead sheathing. This method, however, is not in accordance with 
the specification, and, indeed, in the present absence of experience 
of the longevity of cables made in this manner, is not a method 
which we recommend for your consideration. The company is com- 
paratively a new one in the manufacture of electric mains for elec- 
tricity supply station purposes, and they, in fact, only mention one 
place where cables of the character of those of their higher tender— 
which conforms to the specification—are being at present laid by 
them, i.c., Wrexham ; and having regard to the very small difference 
in price between their price and that of some of the other cable 
makers who have very extensive experiences in the same direction, 
you may think it desirable not to place the order with them. 

2. The next highest tender is that of Messrs. Siemens Bros. at 
£8,113 9s. 11d. This firm is a well-known one asa manufacturer 
of electrical cables for purposes such as you have in view. The 
specification and samples of the mains they propose to supply are 





see 


in order, but they take three exceptions to the general clauses in the 
specification, two of which you will, no doubt, consider of great 
importance. The first of these two important ones is that they take 
exception to the wages clauses as follows :—“ We are also sorry to 
state that we could not see our way to subscribe to any general 
clause regulating the wages to be paid by us for any particular 
work.” You will recollect that you have specially had inserted in 
the specification a stringent wages clause, regulating the rate of 
wages and time on the various parts of the work; and as the non- 
observance of these conditions might materially affect the cosi; of 
the goods supplied, we think you will hardly consider the tender of 
— firm in competition with others who do subscribe to the wages 
clause. 

The second objection they make is to the schedule of prices, 
which provides that during 12 months from the time of the receipt 
of the order for the present work the contractors are to hold them- 
selves liable to supply further material for the extensions at the 
scheduled rates included in their tender. Messrs. Siemens Bros, 
state that they cannot undertake to do this, but must be paid for 
further work at the market rates, i.c., that they should be paid at 
a higher rate than the schedule should prices go up and a lower rate 
than the scheduled prices should they go down. And seeing that 
your vestry are only committed under this contract to order 
further supplies under the schedule at the vestry’s option, and not 
at the contractor's option this would be no advantage to you, since 
in any case you would not order at these scheduled rates should 
prices go down, whilst under the contract you would order should 
prices remain the same or advance during the year; and this 
modification of theirs is an important one, seeing that it is extremely 
likely that you will continue to extend the mains beyond the 
quantity provided for in the specification. The third objection they 
take, which is not of so much importance, is in regard to a clause in 
the general conditions, in which contractors are made responsible 
for accidents which may happen until the works are taken over by 
the vestry ; and Messrs. Siemens Bros. state that they can only 
agree to this so far as it concerns acts of their own staff. This does 
not appear to us to be nearly so serious an exception to the speci- 
fication as are the other two above referred to. 

3. The next highest tender is that of Messrs. W. T. Glover & Co., 
at £8,134 7s. 9d. Messrs. Glover & Co. also tendered £8,018 con- 
ditionally upon their supplying wooden troughing for the solid 
filling in system for the distributing cables in place of earthenware 
troughing, owing to their doubts as to their ability to obtain earthen- 
ware troughing in the time specified. They have, however, since 
stated that they will be able to do this, and the extra cost of the 
earthenware troughing as against the wooden troughing brings their 
price up to £8,134 7s. 9d., as stated above: They make no excep- 
tions to any of the conditions in the specification, and their tender 
in that respect is therefore quite in order. This firm have had a 
large experience in the carrying out of works similar to those which 
you now require, and have actually carried out some under our 
supervision for the Corporations of Portsméuth and Southampton 
and the Vestry of Shoreditch, in each of whith jobs they have given 
complete satisfaction. 2 : 

4, The next highest tender is that of Messrs. Callender and Co., 
at £8,212 7s.1d. This firm, like Messrs. Glover & Co., have had a 
very large experience in work of this class. Their tender is in 
order, with one exception, as follows :—It is:provided in the speci- 
fication that the contractors guarantee the mains they lay against 
all defects, except those due to mechanical injury beyond their 
control, for a period of five years from the date of their being 
set to work. Messrs. Callender & Co. state they can 
only enter into this guarantee assuming that no cable is 
loaded to a greater current density than 1,000 amperes per square 
inch section, or at a greater working pressure than 600 volts for an 
extended period. This, of course, is very vague. It is certain that 
when any accident [happens] in the way of a short circuit on the 
consumer’s premises or otherwise, the cables will be loaded to a 
greater density than 1,000 amperes per square inch section, and the* 
question will arise under their guarantee, should there afterwards 
be a dispute, as to what is meant by “an extended period,” and we 
think it is an undesirable condition to attach to the guarantee, 
especially secing that other contractors do not do so. 

5 and 6. The other tenders being still higher than those com- 
mented upon, you will probably not care to consider them. 








REFUSE DESTRUCTION AT TORQUAY. 


THE report of the proceedings at the Plymouth meeting of the 
Institution of Mechanical Engineers which was issued not long ago 
contains a paper by Mr. Henry A. Garrett, borough engineer and 
surveyor at Torquay, entitled “Refuse Disposal ‘and the Results 
Obtained from a Six Months’ Working of the Refuse Destructor at 
Torquay.” From this title one would be led to expect statements 
and figures of great value to everyone interested in the subject of 
refuse destruction, inasmuch as no detailed results relating to any- 
thing like so long a period as six months’ working of a refuse 
destructor have as yet been published. The paper, however, does 
not fulfil the promise of its title. Figures relating to four tests are 
given, but it comes quite as a moral shock that the durations of 
these tests are respectively 12 hours, 34 hours, 3 hours, and 3 hours. 
It is difficult to see how the author reconciles these homeopathi¢ 
trials with his own statement in the opening paragraphs of his 
paper, that “care must be exercised not to place too much 
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reliance upon evaporative or combustion results obtained by one 
or two tests.” 
In No. 1 test (December 21st, 1898), 8.30 a.m. to 8.30 p.m., the 
total weight of refuse delivered to destructor during the day is 
put at 19 tons 7 cwt. The total weight of refuse burned 
during the 12 hours is stated to have been 16 tons 7 cwt. Here, 
again, one is left quite in the dark as to how this was measured, in 
what quantities it was fed in, what was the percentage of moisture, 
what steps were taken to ascertain the condition of the fire at the 
commencement and at the end of the test, and other details of a 
more or less important character. Although the test is reported to 
have commenced at 8.30, the total quantity of water evaporated 
appears to be calculated from “8 a.m. from a cold water feed and 
steam gauge standing at 00.” The next paragraph gives the refuse 
burned per pound of: water evaporated under disadvantageous 
circumstances above referred to. We admit the circumstances to 
have been disadvautageous. The average steam pressure maintained 
in each boiler is stated to have been 57 lbs. (presumably per square 
inch), the highest reading being 105 lbs. per square inch and the 
lowest 38 lbs. per square inch. The total 1.u.p. developed is then 
arived at by dividing the total quantity of water evaporated by 20. 
There can be no' question about the fascinating simplicity of this 
method of calculating the indicated horse-power developed for the 
water evaporated, but it is not justifiable, even when dealing with so 
democratic a fuel as “muck,” to entirely ignore the influence of 
steam pressure upon the water per 1.H.P.-hour. ‘ 
In tests Nos. 2 and 3 (34 hours and 3 hours) the amount of refuse 
burnt during the test is recorded with the greatest accuracy. The 
amount burned is 3 tons 6 cwt. 2 qrs. 24lbs. Having regard to the 
weight of refuse on the grate, it would be interesting to learn what 
means were adopted to determine the amount consumed in 34 hours 
to one pound. 
The average steam pressure in this test is stated to be 54 lbs. 
per square inch), but the reader has no means of judging if 
this is a fair average or otherwise, as the readings from which the 
average is deduced are not given. In this trial a vertical engine is 
stated to have been running a mortar with exhaust open (the italics 
are not ours). It seems unnecessary to record the fact that the 
exhaust was open, as the engine might otherwise have struggled 
ineffectually with the mortar mill. 
In comparing the results of the four tests, the author states that 
it is interesting to note that although the refuse was of such a 
variable nature the power developed on each occasion was practically 
the same. With this we agree. 
The author touched upon one very important point, namely, the 
cost of working and burning the refuse. There can be no doubt 
that the great disparities in the reported costs at different towns 
are in a great measure due to the want of some standard method 
of compiling the cost. In our judgment the cost should include :— 
Wages of stokers. 
Salaries of superintendents and clerks. 
Wages of labourers or others handling the refuse on arrival. 
Interest on capital expenditure. 
Rates, taxes, gas, water, oil and waste, and sundry stores. 
Depreciation on plant and machinery. 
Sinking fund for redemption of capital and interest at the end of 
a given period of years. 

Any extra costs, such as carting away ashes, dust, &c., repairs, fuel 
(if any necessary) to burn with refuse. 

The author does not go far enough in the matter of costs; he only 


~ includes the wages of the men engaged, and an allowance for super- 


intendence. This latter, however, he omits in test 4, because the 
revenue from the mortar sold coversit. We do not think that the 
matter should be dealt with in this way; the expenses and the 
revenue ought to be set out separately. 

It would seem that the time is ripe for another such report as was 
undertaken at the instance of the Local Government Board in 1888. 
With towns rapidly extending, and population as rapidly increasing, 
the sanitary disposal of refuse becomes daily of greater importance, 
and the need of reliable statistics more accentuated. It isa matter 
that one of our great engineering Institutions should take up. 
We admit that the work would be arduous and disagreeable, but so 
far engineers have never put their own feelings in the way of 
progress in their profession, aud we feel sure that there would be no 
difliculty in finding competent and reliable men, experienced in 
experimental work, who would be ready to undertake the tests. 








THE ELECTRIC LIGHTING AND TRAMWAYS 
OF BUENOS AIRES. 


(Continued from page 96.) 
Ix the new station there is a 500-Kw. motor-generator set 
for cither traction or lighting, it being primarily intended 
for the former, This set is made up of a 16-pole 530-Kw. 
synchronous motor (with direct coupled exciter), direct 
coupled to a 500-Kw. multipolar 500-volt dynamo, running 
at 375 rp.m. ; the motor takes its current direct from the 

5,400-volt bus bars without transformation. 
There is a small motor-driven workshop with lathe, 
drilling press, &c., for the general repairs of the station. A 
hew building is now constructed, which contains stores for 





heavy material, transformer and meter repair shop, also 
dining room and lavatories for the men. 

The company have on order two double tandem compound 
engines. On the shaft of each engine there will be one 
1,000-Kw. monocyclic alternator, and one 1,000-Kw. 500- 
volt tramway generator.’ The capacity of each engine will 
be that of one generator (either monocyclic or tramway) 
fully loaded, say, 1,000 Kw., but not both at once. 

The necessary boilers, condensers, &c., have also been 
ordered. 

The distribution is effected by means of triple cored cables, 
lead sheathed and steel armoured, for both primaries and 
secondaries. All the cables are supplied by Messrs. Felten 
and Guilleaume, and laid by their engineer, Mr. F. Kloster- 
mann, in a manner reflecting great credit on the firm. 
There are seven feeders going to the most important distri- 
buting- points: these again are so interconnected that any 
one of the feeders can be cut out for testing or any other 
purpose.. From these centres, which are the transformer 
sub-stations carrying the heaviest load, small distributing 
primary cables radiate to the other sub-stations. 

The heaviest feeder has two cores of 170 sq. mm., and 
one core of 60 sq. mm. The heaviest primary cable has two 
cores of 50 sq. mm., and one core of 16 sq.mm. The 
heaviest secondary cable has three cores of 95 sq. mm. 

For the regulation of the voltage the station is connected 
with 13 points in the secondary network by means of pilot 
wires. Any one of these can be connected to a Thomson 
multi-cellular electrostatic voltmeter, so that if the voltage is 
low during the period of heavy load, it can at once be raised 
on the primary feeder corresponding to that section by means 
of a regulating booster transformer. 

The cables are in all cases laid under the pavement. This 
was by no means an easy matter, as the pavements are seldom 
more than 5 feet wide, and already underneath them lay the 
cables of three other electricity companies, the pipes of: three 
gas companies, and water pipes. The cables were laid directly 
in a trench whose bottom was first covered with dry sand, 
then a second layer of sand covered the cables gompletely. 
This facilitates the drairiage of moisture from around the 
cables. Lastly, over all common stock* bricks were laid, to 
warn subsequent excavators. Only at. street crossings were 
the cables laid in cast-iron pipes; now, however, a new 
municipal law requires all primaries to be laid in pipes. 

In all 200 kilometres (125 miles) have been laid, a large 
part of this work having been done at night, as inside a 
certain perimeter the municipality will not allow the streets 
to be opened by day. 

As the four electric supply companies in Buenos Aires 
have no distinct sections of the city allotted to them, but 
are allowed free access to all parts, it was necessary to lay 
cable over a very large area in order to obtain customers. 

There are 50 transformer sub-stations scattered over all 
the area supplied by the Cia. General; they are of uniform 
size, and have room for four 30-Kw. transformers each. 

These sub-stations are all constructed under the street, 
being entered through water-tight manholes flush either with 
the pavement, or in some cases with the roadway itself; in 
the latter case the iron manhole door is protected by a hard 
wood cover 4 inches thick so as to withstand the heavy 
traffic. Here, again, almost insuperable difficulties were 
met with in the shape of drains, gas, and water pipes ; some 
of the gas companies had no plans whatever of the pipes laid 
when they first commenced operations, consequently they 
were often met in most unexpected places. Thus it is not 
surprising to know that a large percentage of the gas gene- 
rated at the works of some of the gas companies is lost by 
leakages, so that in parts the subsoil is saturated with gas. 
In one case in order to escape the pipes it was necessary to 
goa depth of 4 m. before the excavation could be com- 
menced, and even then the entrance had to be inclined 15° 
out of the perpendicular. 

The excavation was first lined with a wall of single bricks 
laid on edge, this was then covered with a heavy coat of hot 
asphalte, and the inner wall built in the usual way. The 
principal dimensions are 3°5 m. high and 2°5 m. long by 
2 m. wide. The lower part to a height of 1° m. is 
occupied by the transformers, these being covered by a 
removable floor in sections. Above this comes the switch 
gear, the high tension being on one side and the low tension 
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on the other. For ventilation there are two 12-inch pipes, 
one rising from‘the bottom of the chamber and the other 
from the top ; these terminate in two iron gratings in the 
wall of the house alongside, The upcast pipe has a small 
electric fan placed in its mouth in order to increase the cir- 
culation of air during the very hot summer months. The 
primary feeder supplies the bars of three boards on the same 
side, there being a switch fuse for each pole (+, — and 
teaser) one above the other, whilst three other boards carry 
the fuses for the four transformers. As an accurate guide 
for cutting in and out transformers in order to avoid day 
load losses as much as possible, a recording ammeter of the 
hot wire pattern is placed between the transformer low 
pressure board and the secondary distributor board. The 
transformers were built by the Union Company after the 
usual General Electric pattern. In addition to the foregoing, 
there are also 17 heavy consumers who have transformers 
installed on their premises. 

The secondary network is divided up into sections, which 
are usually fed independently, but are capable of being inter- 
connected by means of switch fuses in the sub-stations. The 
fuse boxes were made by Felten & Guilleaumé, and are of 
two sizes, for four and six cables ; they are extremely roomy, 
and offer great facilities for the replacing of fuses, being in 
this respect in marked contrast to the cramped types adopted 
in many parts. There are more than 760 in use, The 
number may appear large, but as the city is laid out in 
squares of approximately 100 m. by 100 m., it was the only 
method possible, and they are a very great convenience in 
every way. 

Thomson meters are used exclusively on the consumers’ 
premises, and the price per unit varies according to the 
following tariff :— 

TARIFF. 

For comparison only, the Argentine gold dollar may be 
taken as equivalent to the U.S. dollar; actually it is worth a 
little less (96°5 cents U.S. = 1 Argentine gold dollar), The 
price per unit of energy for lighting purposes is 25 cents, 
On this price the following discounts are allowed :— 


5 per cent. if the monthly consumption exceeds 25 units. 


10 ” ” ” ” 50 ” 
5 t i eet 
20 ” ” ” ” 200 ” 


Air additional discount is given at the end of the year as 


follows :— 
Per lamp installed, 


5 % if the annual consumption exceeds an average of 500 hours 


75 ” ” ” ” 750 e- 99 
10 ” ” ” ” 1,000 ” 
12° ,, %» 99 ” 1,250 ,, 
15 ” ” ” ” 1,500 ” 
20 ” ”? ” ? 2,000 ” 


The average of the hours of consumption is calculated by 
dividing the total units per annum by the Kw. installed, 
The price for power up to 1,500 units per month is 12°5 cents 
for the first 50 units, and then 7°5 cents per unit. Above 
1,500 units by special arrangement. Power for fans 12°5 
cents per unit for any consumption. 

There are at present installed 50,000 16-c.P. lamps and 
300 H.P. in induction motors ; these latter range from 4 H.P. 
to 20 H.P., and give great satisfaction. Some of the larger 
sizes are installed in flour mills and run day and night,’ 
only shutting down on Sundays. Where the teaser cable 
does not pass the door, single-phase motors of the Wagner 
type are adopted. Seven theatres, including the. Grand 
Opera House, take their current from the company’s mains. 

Municipal lighting to the extent of 350 arc lamps is 
furnished by the company. In the narrow- streets, two 
l:inch gas pipes are attached to rosettes on the walls of 
opposite houses, the two pipes being united.in the centre of 
the street by a cast-brass globe from which is suspended the 
lamp; in the Boulevard Callao and Avenida Alvear cast- 
iron columns are employed. The bareness of the pipes and 
globe is relieved by wrought-iron scrolls, the whole forming 
a very neat method of suspension. The arc lamps are all of 
the General Electric open arc focussing type, and are fed 
from small transformers placed on the walls of the houses or 
in the bases of the columns. The transformer ratio is 230 to 
33, and the lamps take 15 amperes. They are suspended at 
a height of 7°5m. and are spaced 50m, apart, one.at the 
street crossings, and one in the middle of the block. 





Enclosed arcs were tried, but were found unsuitable for street 
lighting ; they have been very largely adopted for shop 
lighting, both windows and interiors, with marked success, 

A very large measure of the company’s success is due to 
the popularity of its indefatigable chief engineer and manager, 
Count Charles Chicogna. Probably in no city in the world 
is the population so cosmopolitan as in Buenos Aires, and 
great tact is needed in dealing with its members; a thorough 
knowledge of every European language of importance, such 
as Count Charles Chicogna possesses, is of inestimable value in 
such a position. 

Too much praise cannot be given to the Union Electricitiits 
Gesellschaft, and their highly capable engineer, Mr. W. S. 
Hulse (who is a specialist in alternate current working), for 
the conscientious way in which the work has been carried 
out. On looking over the main features of the whole 
installation, it will be seen that every detail has been carefully 
thought-out, due attention having been given to the abnormal 
conditions existing in Buenos Aires, 

After ‘assisting Mr. Hulse in the construction, Mr. J. T. 
Cornish, A.M.I.E.E., was appointed by the director to take 
full charge of the central station. 

During the last six months Mr. Cornish has brought the 
coal consumption to a remarkably low figure ; the average 
during the 24 hours does not exceed 4 lbs. per unit. The 
best Welsh coal is used, costing at the present time from 
42s. to 50s. a ton delivered at the works. 

The running expenses of the station, apart from the coal, 
are high, due (1) to the tramway plant being in a separate 
building, thus needing two staffs by day, when one would be 
sufficient were all under one roof, which will shortly be the 


.case when the extensions are complete; (2) to the large 


staff of greasers and cleaners necessary for the type of engine 
employed; (3) to the high rate of wages paid in the 
Argentine Republic. 

The peaks of the lighting and tramway loads occur at the 
same hour, viz., from 5 to 6 p.m., the maximum of the 
lighting being 425 amps. at 3,400 volts, and of the tramway, 
according to the watt meter, 600 kilowatts; the latter, 
however, was on a Sunday. 

Nothing has been said about parallel running, but 
although many stations with direct. coupled alternators have 
found it necessary to adopt various devices to effect this end, 
not the least difficulty has been experienced with this plant 


in synchronising the alternators, three 500-Kw. machines - 


being run in parallel every night until midnight, and no 
synchronising current is visible on the ammeters. 

Mr. Fleming is in charge of the installation department, 
while Mr. Martinez de Hoz looks'after all the outside work, 
such as cables, sub-stations, arc lamps, and meters, 


(To be concluded.) 








INDISPENSABLE ACCESSORIES OF ELEC- 
TRIC TRACTION. 


By HENRY E. P. COTTRELL, A,M.1.C.E. 


(Continued from Vol. 46, page 967.) 
In the enamel rheostat delineated in figs. 1044 and 104B 
(back and front view), the thin metal ribbon closely reflexed 
is attached edgewise by enamel to the cast-iron plate. The 
expansion or contraction of the metal ribbon through. heat- 
ing by the passage of heavy currents does not injure its 
perfect insulation from the plate, as the strains developed 
in the enamel are wholly compression strains, and do not 
tend to raise the enamel from the plate. The surface exposed 


to the air from which the heat can freely radiate is a maxl-__ 


mum, and a considerable portion of the heat is also con- 
ducted to the heavy plate, and there partly absorbed and 
partly radiated with a minimum rise in temperature, om 
account of the mass of the plate being relatively very great, 
its specific heat high, and its radiating surface with the 
added ribs at the back very large. The ribbons are made 
of a special alloy, which, at the ordinary working tempera= 
tures, is not subjecs to oxidation or depreciation of any kind, 
Desiderata 3 and 6 are therefore completely fulfilled. 
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By this form of construction the size of the apparatus 
can be reduced by more than 15 per cent. as compared with 
forms where the coils are embedded, while the capacity of 
the rheostat can beincreased by adding to any reasonable extent 
any number of plates one over the other, and connecting them 
so as to cut in any number in series as required. Desideratum 


4 


* 
| qe ieee 4 UME] 





Fia. 104a. 


t is therefore complied with as to compactness, and it is also 
simple, as the three necessary .elements—resistance wire, 
insulation, and radiating surface are all fused into one inte- 





Fig. 1048. 


gral mass. The subjoined table gives the dimensions and 
capacity of the standard resistance plates manufactured for 
use with these rheostats :— 























Dimensions No. of | Continuous | Intermittent dis- 
of sq. inches | dissipating | sipating capacity No. of 
_ plate (one face capacity. (for 15 seconds steps. 
in inches, only). | Watts. only). Watts. 
44 x 43]. 203 | 100 400 - 
45 x 44 20} 100 400 7—12 
4 x 63 424 210 850 1— 8 
64 x 64 42} 210 850 9—16 
oe 548 64 320 1,280 1— 8 
3 MM 6 64 320 1,280 9—16 
10 x 10 100 500 2,000 1—10 
10 x 10 1006 500 2,000 11—20 
| 
12 x 12 144 720 | 2,880 1—12 
12 x 12 144 10) 2,880 13-24 
| 
14 x 14 196 980 | 3,920 1—14 
14 x 14 196 980 | 3,920 15—28 
14 x 14 196 980 | 3,920 29—56 
20 x 20 400 | -2,000 | 8,000 1—21 
20 x 20 | 400 || 2,000 | 8,000 22—42 
| 





Two other forms -of enamel insulated rheostats are 
manufactured by the  Ward-Leonard Company. In 
the form known as the round field rheostat, figs. 105, 
















the resistance ribbons run between parallel plates and are con- 
nected with and insulated therefrom at one and the same 
time by enamel, any required number of plates can be 
coupled in, as shown in the figure, so as to build up a rheo- 
stat of any required capacity. The switch in the face moved 
by a milled head enables the various steps into which the plates 
are divided by the ribbon connections, to be cut in or out at 
will, so that any desired resistance can be thrown into the 
circuit, either automatically by connection with the circuit 
or by the switchboard man. 

The other form is shown on figs. 106, and known as the 
oblong field rheostat. Here the ribbons are attached to bars 
and not plates, otherwise the principles involved are identical. 
Both forms can be mounted either on the front or back of 
the switchboard. 

The following tables (A and B) give the standard parti- 
culars of rheostats of the preceding forms for various 
voltages :— 


' Taste A.—Rovunp Fretp RHEostTatTs, FOR FRONT OR 
Back oF Boarp. STANDARD SIZES. 























ee Max Ohms of field Ampere |. 
Limiting amp. to which Ohms of | No.of capacity | Dia. in 
voltage. Ist step. rheostat is rheostat. | steps. of | inches, 
well suited. last step. | 
| 
fg 150 180 24 227 | 8 
"62 120 15 24 "284 8 
“75 100 120 24 341 8 
1 75 90 24 454 8 
1°25 60 72 24 568 8 
15 50 60 24 683 8 
2 37°5 45 24 ‘91 8 
2°5 30 36 24 113 8 
"5 |4 3 25 30 24 |. 1:35 8 
“a3 4 18°7 22°5 24 1:82 8 
5 15 18 24 2°27 8 
6 12°5 15 24 27 | 8 
8 9°37 11°25 33 3°64 10 
10 75 9 44 4°5 12 
12°5 6 7'2 60 5°7 15 
16 4°7 5°7 60 73 15 
20 3°75 45 60 971 15 
\ 25 3 3°5 60 11°36 15 
‘ae. 250 300 24 ‘227 8 
62 200 240 24 *284 8 
“45 166 200 24 341 8 
1 125 150 24 “454 8 
1:2 100 120 24 568 8 
1°5 83 100 24 683 8 
2 62°5. 75 24 ‘91 8 
2°5 50 60 24 113 8 
125 |4 3 42 50 24 1°35 8 
-" 4 31 37°5 33 1°82 10 
5 25 30 44 2°27 12 
6 21 25 44 27 «| 12 
8 15°6 18°75 60 3°64 15 
10 12°5 15 60 4°5 15 
12°5 10 12 60 57 15 
16 78 9°3 60 73 15 
20 62 75 60 91 15 
\ 25 5 6 60 11°36 15 
B®! 250 300 44 “454 12 
1°25 200 240 44 “568 12 
15 166 200 44 682 12 
2 125 150 44 “909 12 
2°5 100 120 44 1136 12 
250 3 83 100 44 1°366 12 
: 4 62 75 60 1°82 15 
5 50 60 60 2°27 15 
6°25 40 48 60 2°84 15 
8 31 37°5 60 3°65 15 
10 25 30 60 4°54 15 
(12°5 20 24 60 5°7 15 
( 1°25 400 480 44 ~ "568 12 
15 333 400 44 “682 12 
2 250 300 60 “909 15 
500 |4 2°5 200 240 60 114 15 
; 3 166 200 60 1°36 15 
+ 125 150 60 1°82 15 
5 100 120 60 2°27 15 
L 6°25 80 96 60 2°84 15 








The latest practice in the construction and arrangement of 
switchboards is illustrated by the following specification 
representing the leading features of power and traction 
installations, such as some of the latest designed and fitted 
by R. W. Blackwell & Co. for municipal use. 
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TaBLE B.—Osiona Fre.p RuEostats, FOR FRONT OR 





Back or Boarp. 


| 























Ohms of a 
field Ampere £ 
Limiting |Max. amp.) to which | Ohms of No. of | capacity a | 
voltage. | Ist step. | rheostatis| rheostat. steps. of oy 
well last step. 5 | 
suited. Qa 
Inches. 
ae 18°7 22°5 80 36 10 x 8 
10 15 18 80 4°5 
12 12°5 15 80 54 
16 9°4 11°2 80 72 
20 75 9 80 9 
24 6°2 75 80 10°8 
150 volts}; 32 47 5°6 80 14°4 
1 40 37 45 80 18 
48 31 3°8 80 21°6 
64 2°3 2°8 80 28°8 
80 19 2°2 80 36 
100 1°5 1°8 80 45 
128 1°2 14 80 57°6 
4 75 90 80 1'8 10 x 8 
5 60 72 80 2:2 
6 50 60 80 27 
8 37°5 45 80 3°6 
= ve | 10 30 36 80 4°5 
side | Be 25 30 80 55 
16 18°7 22°5 80 7'2 
20 15 18 80 9°0 
24 12°5 15 80 11°0 
32 9°4 11°2 80 14°4 
oe 300 360 80 ‘91 | 10x 8 
2°5 240 288 80 1:13 
3 200 240 80 1°36 
4 150 180 80 1°81 
5 120 | 144 80 2°27 
6 100 | 120 80 2°72 
609 volts)-+ 8 75 90 80 3°63 
| 10 60 72 80 4°54 
| 12 50 60 80 5°45 
16 37°5 45 80 7°26 
20 30 | 36 80 9°09 
i| 25 24 6 | «| (888 80 | 11°36 
L 32 18°75 22°5 80 14°54 














Panels,—Material. Highly polished slate absolutely free 
from metallic veins ; all materials in foundations and backing 


Fias. 105. 


Figs. 106. 








incombustible ; generator and feeder circuits on separate 
panels ; separate panels likewise each for Board of Trade 
leakage detectors, station lighting and equalising switches, 
these fixed near generators. 

Fittings.—Generator panels. Two main quick-breaking 
switehes connected with two bus bars at back; one 
magnetic circuit breaker on negative pole between negative 
switch and bus bar ; one dead-beat ammeter with uniform 
scale from 0 to highest working rating of generator; one 
rheostat on shunt field sufficient to reduce voltage to pre- 
scribed working limits; one shunt of at least 500 a 
resistance ; one recording wattmeter; a plug attachment at 
each terminal for connecting station voltmeter ; one lead fuse 
between positive and negative terminals ; alarm connection 
between circuit breaker and an electric bell; lightning 
arrester with choking coil connected so that no main short 
circuit can be produced, and with feeders to the return 
circuit. 

(To be continued,) 


ee 


ON “EARTHING” AND EARTH OON- 
NECTIONS. 


PROBABLY the most important paper read and discussed by 
municipal electrical engineers for a very long time was that 
prepared by Mr, Wordingham for the Convention of a few 
weeks ago, Partly on account of the importance of the 
paper, and partly because there are other things to be said on 
the subject, we now turn to the general question, with Mr, 
Wordingham's views as a text, and it may be that the 
many subjects brought up at a meeting tend rather to dwarf 
the value of individual papers, so that the lapse of a week or 
two clears the air and leaves the subjects standing out 
bolder than some of them may appear when hurriedly scanned 
to pick out statements in a paper to criticise. 

The real importance of earth connections is now 
realised by those who have to create 
and maintain them, The troubles they 
give rise to are also only too keenly felt 
by designers and mains superintendents, 
To maintain a certain portion of a dis- 
tributing system at earth potential appears 
a very easy thing on paper and when 
discussed in the class-room with the aid of 
the blackboard, but the hypothesis that 
one is dealing with an enormous sphere 
of extremely high conductivity is the 
one thing which the practising engineer 
knows cannot be sustained. Mr. 
Wordingham puts it that each 
branch of the electrical industry has 
ses up in turn a claim to a vested 
interest in the earth. It would be 
more accurate to say that each branch 
claims a vested right to conduct its own 
business without interference by its neigh- 
bours, and what each requires is that 
“the earth” shall be used by other 
branches, and not a local area or basin, 
the potential of which is raised above that 
of “the earth,” and thereby rendered 
source of annoyance and inconvenience to 
everybody else who has any earth con- 
nection within the area of disturbance. 
Mr. Quin put the position very tersely in 
his paper on “Faults” (M.E.A., 1898), 
when he said property in “earth” does 
not exist, but it behoves electric lighting 
authorities not to interfere with the due 
and proper working of telephone com- 
panies’ apparatus. Many hard words have 
been said as to the National Telephone 
Company’s use of earth returns, but it 
will be a bad day for the “ trouble” 
man when these earths give place 
metallic returns. He suggested that arrangements might 
be made with the local telephone exchange to allow 
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connection to be made from the mains through a suitable 
resistance to the exchange earth, and then from the numbers 
of the fallen indicators, the position of the telephones could 
be found on the map and faulty distributors localised. The 
question is becoming daily more serious, and the inter- 
ference between different branches of the industry has led 
to a careful study of the practical effects which follow the 
attempt to pass large currents through the earth. 

The theory of the earth’s action as a conductor has 
received -attention over and over again in these columns. 
Some years ago Mr, Rollo Appleyard contributed some 
articles on the matter, and ie taking up the subject 
might find: it of interest to peruse them. There is a two-fold 
aspect, and one approaches the academical treatment, at, first 
with some respect, only to find. that apparently it does not fit 
in with the observed facts. The earth, in some text-books, 
is regarded as forming a large reservoir, and its office is stated 
to be that of maintaining the potential of a. point connected 
to it at zero. But, says Mr. Wordingham, this explanation is 
not borne out by experience, as the return currents can actually 
be detected, and it.is more correct and more convenient 
to regard the earth as a large conductor through which the 
current.actually does flow. This reasoning would, however, 
rather ignore the analogous case of a large water reservoir, 
with an inlet’and an outlet pipe dipping into it, the example 
taken by the text-books, Such a water system would locally 
be affected in the same way. If, however, the inlet and 
outlet be very far removed from one another, then the flow 
through the aqueous mass could not be traced. Traction 
systems, and cable networks with faults on, are, so far as 
the earth itself and as a whole is concerned, purely local, 
and the conductivity of the sphere or spheroid hardly 
comes in, This is another way of saying that what the 
earth lacks in specific conductance it makes up by its 
enormous mass and the huge area of equi-potential planes 
it affords. But the difficulty is, as every practical 
man knows, te get a good and reliable connection with 
the earth. A few square feet of copper plate in damp soil do 
not give a true “ earth connection”; there may be a local 
contact, but as often as not. the locality is geologically a 
basin almost insulated. electrically from the mass of the 
clobe.* Where the currents dealt with are small, the rise in 
potential is. infinitesimal, but with large currents the local 
potential may be raised very considerably, Exactly the same 
argument applies to a water analogy. - In short, the employ- 
ment of the earth as an ordinary conductor where the whole 
of the outgoing current has to return by it, is restricted to 
such cases as occur in telegraph and telephone work in which 
the currents are small, or to such’ other instances as may 
permit of the earth connections being made at great distances 
pet and then by numerous and large exposed surfaces in 
the soil. 

The second use of earthing, to-keep one of a number of 
conductors at a definite potential not much above that of 
surrounding non-electrified objects, is only a variant of the 
first. As Mr, Preece said in his Institution paper (1891), 
when dealing with this use applied to concentric cables, a 
concentric main, whether its outer conductor is connected to 
earth or not, has its potential reduced practically to that of 
the earth. The use of the earth is imperative to dissipate 
the static charge and to secure safety. A permanent and 
efficient earth makes the cable safe to person and dangerous 
to apparatus only which can be fully protected by fuses. 
Karth is the electrician’s bane, but there may be circum- 
stances under which it may become his antidote. The 
disturbances which arise from the use of earth for electric 
lighting purposes were fully dealt with by Mr. Preece in his 
Institution paper of 1889, and these old papersf contain a 
great deal which repays study, even at this late date. 

Those who were engaged in electrical work 12 or 14 
years ago can remember the dread with which the suggestion 
of Mr. Ferranti (that he believed the trouble of high 





*A good example was contained in some particulars published 
some years ago by Mr. Kennelly, and another has been recently 
aie by Prof, Jamieson in his paper on the Cape Town tramway 
roubles, 

} See also Cardew “ On Electrical Shocks from Contact with High 
Pressure Conductors,” Jour. Inst. Elec. Eng., April, 1891 ; Hopkin- 
son “On an Unnoticed Danger in certain Apparatus for Distri- 
bution of Electricity,” Phil, Mag., September, 1886, 


pressure supply would be got rid of by using concentric 
mains and earthing the outer conductor) was received. Yet 
it certainly has been demonstrated since that if the outer be 
not earthed it will soon naturally reach that condition. 
Some ten years ago in Rome, where Siemens concentric 
cable was used, the insulated outer conductor was so 
frequently pierced that Prof. Mengarini found it necessary 
to make the outer insulation thicker and better than 
the inner. History has repeated itself, for the Postmaster- 
General has proscribed any connection to earth in the 
case of concentric cables used on rectified arc lighting circuits, 
and the result is, that punctures of the outer insulation are 
quite frequent occurrences, The cables of the rectified 
circuits at Edinburgh suffered from this trouble, and the 
same story is told elsewhere. An earth connection on the 
outer in such a case must either be made intentionally, or 
it will come on naturally within a comparatively short time. 
In stations with earthed outer high pressure concentric 
mains, if the earth is made on the switchboard omnibus bar 
serious troubles have arisen with the machines where they 
were fitted with double-pole fuses, and the adoption of 
earths on the armature terminals connected to the outer 
system has proved a remedy. As Mr. Wordingham puts 
it, the merit of Mr. Ferranti’s original suggestion lay 
in his foreseeing that, as with both insulated poles, 
either conductor might have to withstand the full 
pressure, it was best to at once face the situation, and 
insulate one of them for the maximum pressure possible and 
ensure that it alone should be subjected to this pressure by 
deliberately connecting the other conductor to earth. Mr. 
Wilkinson in his recent M.E.A. paper records numerous 
instances where 2,000-volt (concentric outer-earthed) mains 
have been sawn asunder by careless jointers with thecurrent on, 
always with disastrous result to the saw but with no incon- 
venience to the jointer beyond a blinding flash when the 
saw reached the inner conductor. Probably the only 
objection to earthing the otiter is the necessity then arising 
for placing all instruments such as ammeters on the inner 
conductor. Probably Mr. D. F. Andrews was one of the 
first to earth the outer of a concentric cable, and the 
difficulty of earth conduction with an uninsulated outer 
was met later by Mr. Sayer’s proposal to put all the in- 
sulation on the inner and most of copper in the outer 
conductor, so as to employ both classes of material to the 
best advantage. 

Earthing on a two-phase system may be either ; with 
two double concentrics, each outer earthed, or a triple with 
the outermost earthed ; while on a three - phase system 
with star winding the common junction may be so con- 
nected, which is a modification of Mr. Mordey’s original 
proposal to earth the centre of the winding of a single- 
phase transformer supplied by a pair of non-concentric 
conductors. 

Coming to three-wire direct current work, we find Mr. 
Wordingham saying that the object of earthing one con- 
ductor is got to secure safety to life, but to enable a con- 
sumer to be supplied at such a pressure as will (presumably, 
formally) comply with the Board of Trade regulations. 
These regulations are intended to secure safety, and it can 
hardly be held that 500 volts is a “safe” pressure as 
regards risk of personal injury. The object seems to be 
that-no one may receive a shock at more than 250 volts, 
and only recently an accident. on the Continent proved 
that in some cases even lower pressure shocks might prove 
fatal. 

The most important case of earthing conductors is un- 
doubtedly that of tramways, but.so many papers have been 
published, and so much has been said in recent years thereon, 
that it is hardly necessary to enter on this phase-of the sub- 
ject. Doubtless, as Mr. Wordingham is engaged with the 
engineers of other departments of the Manchester Corpora- 
tion in a joint investigation to thrash out what is! the 
maximum difference of potential between the rails and earth 
at any point that can be allowed, further information of a 
valuable kind will be presented by him to the engineering 
profession before very long. The effects of earthing on a 
three-wire direct current system are of such interest, and 
have been deseribed so fully in the light of the experience at 
Manchester, that we may return to the subject. again in an 
early issue, 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 





NEW PATENTS; 1900. 


Compiled expressly for this journal by W. P. Tompson & Co. Lilectrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed, 








13,287. ‘‘ Improvements in electrical tattooing apparatus, also applicable to 
stencilling or engraving.’’ A. SourH. Dated July 23rd. 

18,249.. “Improvements in and connected with the electrical transmission of 
images and in the recording of images.”” W.FR1IESE-GREENE. Dated July 28rd. 

18,280. ‘Improvements in arc lamps.” J. F.AcKERMANN. Dated July 28rd- 
(Complete.) 

18,298. ‘*Overhead railway signal by contact alarm.” J. E. New. Dated 
July 24th. 

13,856. ‘Improvements in telephonic rélays.’”’ W.P.THompson. (J. Tice, 
W. G. Urmson, J. W. Parsons, and H. A. Bell, United States.) Dated July 
24th. (Complete.) 

13,875. “Improvements in or relating to electric ignition plugs.’’ H. F. 
Atkins. Dated July 25th. 

13,885. ‘Improvements in the method of and means for medically applying 
electricity.” C,T. Drices. Dated July 25th. 

18,401. ‘An improved electrical converting transformer.’’ C. D. ABEL. 
(La Société Anonyme pour la Transmission de la Force par L’electricité, 
France.) Dated July 25th. 

18,406. ‘Improvements in or relating to insulating materials.” F.A.G. 
KircHBERG. Dated July 25th. 

18,415. ‘*Improvements in and in the manufacture of electric insulator.” 
C. A, Lopez. Dated July 25th. (Complete.) 

13,447. ‘*An improved electric tramway system employing alternating 
currents, preferably polyphase.”” C. CarEw-Gisson. Dated July 26th. 

13,448, ‘‘ Electricity used in tanning.” A.T. WrEDELIN. Dated July 26th. 

18,472. ‘‘ Improvements in telegraphic transmitting, receiving, and trans- 
lating arrangements.” A. MuirHEeaD. Dated July 26th. 

13,478. ‘*Improvements in electric motor starting and regulating switches 
and cut-outs.”” H. F. Hunt. Dated July 26th. 

18,479. ‘* Improvements in and relating to aerial conductors and like appa- 
ratus for transmitting and receiving electro-magnetic impulses.” J.T. ArM- 
STRONG and A. OrLING. Dated July 26th. 

18,482. ‘Improvements in current collectors for electric traction.” E, BEprE. 
Dated July 26th. 

18,496. ‘* Improvements in electric switches.’”’ W. F. Jones. Dated July 27th. 

13,515. “‘Improvements in or relating to overhead trolley wires or conductors 
for electric traction, overhead electric cables, or the like.’”’ R. Hackine. Dated 
July 27th. 

13,588. ‘Improvements relating to electric motor vehicles.” E. Dravt- 
LETTE. Dated July 27th. 

13,538. ‘* Improvements in or connected with current arresters.’’ J.G, Lor- 
RAIN. (P. C. Burns, United States.) Dated July 27th. (Complete.) 

13,539. ‘*Improvements in or connected with current arresters and alarms,”’ 
J.G. Lorrain. (P. C. Burns, United States.) Dated July 27th. (Complete.) 

13,540. ‘‘ Improvements in electric igniting arrangements for internal com- 
bustion engines.” P.Mateuin. Dated July 27th, 

13,573. ‘‘ Improvements in apparatus for electrically lighting railway trains.’ 
E. T. Parker. Dated July 28th. 

18,585. ‘Improvements in electric ignition devices for internal combustion 
motors.” P.Maveuin. Dated July 28th. 

13,592. ‘Improvements in or relating to electric light fittings.’ H. Hin. 
Dated July 28th. 

13,605. ** A new or improved current receiver or trolley for electric railways 
with overhead current conducting system.” G. Nast. Dated July 28th. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THomPpson 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming- 
ham, price, post free, 94. (in stamps). ; 





10,608. “Improvements in electrically illuminated buoys.” H.H. Lake. (P.C. F. 
Hofimann. Dated May 9th, 1898. Relates to electric illumination of buoys. 
Incandescent lamps are arranged behind transparent or colouted glass plates 
inserted in the buoy wall or casing and the conducting wires are united to form 
a cable which leads to a look out station on land. The mooring cable is 
wound on a submerged drum which can be rotated in either direction by an 
electro-motot connected with a generator on shore by an electric cable. The 
buoy can be raised or lowered ih the water and can be used for giving various 


signals to friendly ships in time of war. 1 claim. 


19,348. ‘improvements in contact devices for sectional cables or conductors for 
electrically driven vehicles.” A.H. Gibbings and J.Kay. Dated September 12th, 
1898. Relates to electric railways and tramways with overhead or other con+ 
ductors. Conductors. To prevent sparking when the trolley passes a section 
insulator, it lifts a hinged bridge-piece to connect the adjacent sections, A 
Spring pin may serve to open the bridge. 1 claim. 


18,398. “Improvement in arclamps.” P. Mersch. Dated September 12th, 1898. 
Inan are lamp having two regulating solenoids, the movable cores of these are 
connected by an iron yoke which carries the lower carbon. The solenoids are 
enclosed by iron tubes and end discs. The object is to avoid external poles on 
the cores, and render the action of the solenoids on them uniform throughout 
theirmovements. The other parts of the lamp may be constructed as described 
in Specification No, 25,244, a.p. 1897. 2 claims. 


18,446. “Improvements in electric batteries.” H. Blumenberg, junr. Dated 
September 18th, 1898. Consists in the use of a solution of ter-sulphate of 
aluminium as an electrolyte in batteries. In primary batteries, the electrolyte 
is ar mepe | used with a zinc electrode, anda carbon or lead electrode sur- 
rounded with lead peroxide or other metallic peroxide. A sulphate of the metals 
of the alkalies or of the alkaline earths may be mixed with the aluminium ter- 
sulphate. In secondary batteries, the electrolyte is a solution of ter-sulphate of 
— mixed with the bisulphate of potassium, sodium, or ammonium. 

claims. . 


19,491. “improvements in printing telegraphs.” J. Kustermann. Dated 
September 18th, 1898. Relates to se oe coectin the automatic regulation 
of a number of Hughes printing telegraph apparatus, arranged in series, so 
that, should any instrument get out of synchronism, no signal can be sent or 
received until such synchronism is restored. A sectional view of the apparatus 
shows a V-shaped lever projecting into the path of the rotating contact wiper at 
a point in the disc where there are no pins. The outér end of the lever plays 
between two stops connected respectively to the controlling magnet and the 


. 





printing magnet. The controlling magnet is polarized, and releases its arma- 
ture when a current flows through its coils. The armature has two extensions, 


the latter forming a detent for the lever. The first extensiOn engages with a . 


pivoted stop lever, which stops the half-round stud or allows it to pass, according 
to whether the instruments are in. synchronism or not. Each instrument is 
provided with a throw-over switch and a battery. The switch lever may also 
have a heel portion playing between stops connected to two.of the. throw-over 
switch springs.. 2 claims. : 


19,6365. ‘Improvements In and connected with electric motors partly applicable 
to dynamos.” §. W. Maquay and P. E. Vanderpump. Dated September 14th, 1898, 
The armature ef an electric motor is mounted on a sleeve running on the central 
spindle to which it transmits motion through speed reducing or increasing gear. 
The gear wheels are enclosed in acasing, on opening which they can be changed 
to alter the power. Between the sleeve and the spindle are arranged ball bear- 
ings, each consisting of two tapering rings, one of which is adjustable longitudi- 
nally to take up wear, the races being of greater width than the balls to permit 
of this. The carbon brushes are carried by arms on a ring divided into two 
insulated parts, and they are pressed upon tke commutator by springs. Current 
is supplied to them through rings with which spring plugs on the arms make 
contact. By means of a toothed segment and pinion actuated by a lever the 
brushes can be moved over the commutator soas to vary the speed of the motor, 
The movement of the brush gear may be utilised to reverse the current through 
the motor, either by a suitable disposition of contacts or by a switch actuated 
by a pin. When the motor is run from a primary battery, the lever may operate 
méans for raising the zines out of the liquid or for separating the electrodes in 
the cells.. 6 claims. 


19,636. “‘improvements In and connected with primary hatterles.” $. W. 
Maquay and P. E. Vanderpump. Dated September 14th, 1898. The electrodes are 
arranged so that the- distance between those of opposite polarity may be 
increased or diminished so as to vary the internal resistance of the cell. One 
electrode is made with a number of projecting pieces, and is mounted so that it 
can be raised out of or lowered into correspondingly shaped recesses in the other 
electrode which is suspended in the cell and provided with an insulated facing 
and with insulated distance pieces to prevent the two electrodes from coming 
into actual contact. The electrode is raised or lowered by a toggle pivoted to a 
frame on the cover, one end of the toggle acting on an insulated rod connected 
to the electrode while the other end is connecied to a shaft, which also serves 
to actuate a number of toggles connected to other cells. 4 claims, 


19,637. “‘Improvements In dynamo-electric machines.” J.«Burke. Dated 
September 14th, 1898. The field magnet frame is constructed in two parts 
between which is secured a yoke or cradle carrying the bearing boxes for the 
armature shaft. After removing the upper half of the magnet frame, the arma- 
ture can be taken out without disturbing. the alignment of its bearings. The 
cradle instead of being bolted between the two halves of the magnet frame, may 
be supported on lugs caston the lower half. In the case of a motor, suchas 
may be used for driving cars, the cradle also carries bearings for a countershaft 
which may be the car axle. 3 claims. 


19,565. ‘‘ improvements in the bulbs of electric incandescent lamps.” C. Barten- 
stein. Dated September 14th, 1898. Incandescent lamps. Bulbs are made 
with longitudinal grooves or ridges to diffuse the light. One form described is 
provided with narrow depressions. 1 claim. 


19,621. “improvements in coin-freed electric meters.” C. W. $. Crawley. 
Dated September 15th, 1898. Relates to coin-freed apparatus for supplying 
electricity. A pinion nut upon a screw, and in gear with a sleeve pinion, is 
shifted to the left by the revolution of the pinion derived from the drum after 
prepayment ; it is moved to the right by the revolution of the screw by means of 
a ratchet-wheel driven by the meter. Any displacement from the extreme 
right-hand position allows a latch to hold a switch arm, which is pulled into 
circuit when an arm is pulled out of circuit bya rod. The nut operates an 
index. Coin action. The coin drops down a shoot into a drum which is divided 
into quadrants and enclosed by a three-quarter drum, so that, as the coin pro- 
trudes, both drums are turned together when the outer one is actuated bya 
handle. Coin-discharging mechanism. The coins fall in turn from the slots in 
the drum through a slot in the three-quarter drum. 5 claims. 


19,632. ‘improvements in and relating to secondary batteries.” W. A. Crowdus. 
Dated September 15th, 1898. The positive electrodes have a sheet of sulphite 
pulp or paper wrapped longitudinally around them, and against these coverings 
perforated plates made from wood pulp are placed, and the whole-held in place 
by channelled end pieces of hard rubber. The covering may also be applied to 
the negative electrodes. The electrodes are preferably of the kind described in 
Specification No. 1,628, a.p. 1898. 2 claims. 


19,636. ‘improvements In or connected with the distribution of electricity on the 
three-wire di current system.” A.B. Blackburn and W..S. Spence. Dated 
September 15th, 1898. Relates to means for balancing the circuits in three-wire 
direct current systems. A polyphased choking coil or transformer is connected 
through collecting-rings with suitable points on the generator winding, and also 
with the central wire of the system. Arrangements are shown and described of 
connecting the choking coil. 5 claims, 


19,644. ‘Anew system of electric propulsion.” W.H. Wheatley. (L. Rosenfeld, 
C. Zelenay, and J.Dulalt.) Dated September 15th, 1898. Relates to a system of 
electric propulsion by means of alternating currents, applicable to railways, 
tramways, overhead traction, lifts, dc. In principle, the arrangement consists 
of an alternating current induction motor of which the inducing and induced 
elements are each extended into a straight line, so that, instead of a rotary field, 
a rectilinearly moving field is developed. In the application of the system to 
the propulsion of a tramway vehicle, the inducing element consists of an ex- 
tended iron body laid between the rails, and provided with numerous transverse 
holesor notches, through which the alternating current conductors are wound. 
The induced element is composed of a number of iron blocks, similarly wound 
with conductors and suspended from the car by ropes or similar means. Motion 
is transmitted from the suspended blocks to the car by rollers engaging with 
pivoted forks which are connected together at their upper ends bya rod. The 
starting and stopping of the vehicle may be effected either by connecting the 
induced coils together through a rheostat or by raising and lowering the induced 
element by means of a lever arrangement. 4 claims. 


19,688. “Improvements in connection with the mechanism of electrically 
iuminated devices for automatically making and breaking electric circuits used in 
such electrically illuminated devices.” J. S. Richardson, S. Jevons, and W. A. Gent. 
Dated September 16th, 1898. Relates to switching apparatus for illuminated 
advertisements, &c. The mechanism for making and breaking the contacts is 
operated by the weighted core of a solenoid.’ The core is raised, and then falls. 
In its descent it operates mechanism and also completes the circuit through the 
solenoid. An ae is described for an advertisement spelling a word and 
showing coloured lights at intervals. The double solenoid is fitted with cores 
carrying a magnet. From it depends a rod fitted with a spring catch adapted to 
engage with pins on a wheel mounted on a shaft. A fly is driven from this and 
regulates the speed of descent. Another shaft is coupled to the first shaft, and 
carries a cam controlling a fork for short circuiting the solenoid at the caps. It 
also carries a series of cams adapted to operate rods and make or break circuits 
at mercury cups, and so spelling a word or making contacts for coloured lights. 
1 claim. : 


19,786. ‘‘ improvements in incandescent bodies for incandescent electric lamps 
and in the process for manufacturing the same.” C. Kellner. Dated September 
17th, 1898. Relates to incandescent lamps. Resistant incandescing bodies are 
moulded under great pressure from powdered very infusible metals, such as 
thorium, titanium, chromium, or wolfram, or alloys of such metals, or titanium 
nitride, and are oxidised on their surfaces by making them incandescent in air, 
or by immersing them in an oxidising liquid, or by making them anodes in 4 
suitable electrolyte ; or the incandescing bodies may be moulded from mixtures 
of refractory oxides such as thoria which may contain ceria, with very infusible 
metals or alloys, or with not more than 5 per cent. of graphite such as offers the 
greatest resistance to attack by a mixture of nitric acid and potassium chlorate. 
The graphite may be formed by adding cellulose’ soaked in zine chloride toa 
mixture of refractory oxides, heating the body in a vacuum or a neutral gassuch 
as nitrogen, and applying a high potential difference. Leading in wires are 
moulded into thick ends formed on the incandescent bodies or are fused therein 
by means of an arc, . 6 claims. 
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